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Whatever the vehicle— 
the fastest, the most exclusive, 
the most popular, the cross-country car, 
the bus or the ‘commercial’— 


it will be sure to have the most 


effective and durable bearings obtainable: 


Timken tapered roller bearings. 


British Timken, Duston, Northampton, Division 
of The Timken Roller Bearing Company. Timken 
bearings manufactured in England, Australia, 


Brazil, Canada, France and U.S.A. 


TIMKEN 


REGISTERED TRADE-MARK 


tapered roller bearings 








One operator...one machine... 


3000 dyeline prints an hour! 
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Here is the fastest automatic dyeline photoprinting machine in Britain: the ILFORD Azoflex Model 155. 
Using Azoflex Ninety Ninety paper, and one operator, the Azoflex Model 155 can produce every hour 


1500 copies (size 13” x 16") or 3000 copies (size 8” x 13” or 8” x 10”) of the following: 


* Computer outputs * Operation sheets 
* Engineering drawings * Stores records 
* Parts lists * Accounts sheets 
* Orders invoices * Bills of quantity 


* Production control sheets %* Statistics, reports, etc. 


A 25-compartment Print Collator has been designed for operation with the ILFORD Azoflex 155. Both 
are available for outright purchase or on hire. The Azoflex system does not use ammonia and is glare- 
free. Azoflex dyeline papers and machines are the finest and fastest in Britain today. 


Azoflex 


Write for full details of the ILFORD Azoflex 
range of dyeline printing papers and machines from 


ILFORD LIMITED - INDUSTRIAL SALES DEPARTMENT AZ26 ~- ILFORD - ESSEX 
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TUBE 
END FORMING 
machines 





Ihe shaping and forming of the ends of tube from 


diameter can be at hieved rapidly, 


economically and without effort with FUNDITOR 
TUBE END FORMING MACHINES. 

seads, flanges, expansions and reductions in diameters 
or combinations of both are all run of the mill 
operations to these machines. Air, hydraulic or 
mechanically operated they require no expensive tooling 
Versatile and rugged these machines are designed 

to permit fast changing of tools 

If end-forming ol tube is you! problem have a word 


They've got a flare for it 


with FUNDITOR 


FUNDITOR LTD. 





London, E.C.1 Phone: CLErkenwell 6155 


W ood bridge Street 
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@ There were no short cuts between the commercial vehicle 
of twenty-nine years ago and the light van of today. 
Practical advances were won hard—by sheer 
experience. Always, it’s experience that counts. 

@ In the plastics world the same holds true. Today’s 
problems are best solved by those whose know-how has 
the longest roots. 

EKCO PLASTICS began over a quarter-century ago and 
has a long association with the motor industry. 


We, too, have learned a lot in 29 years... 


@ Our experienced designers and engineers w ill willingly discuss your 


plastics problems—ent irely without obligation. 


Instrument Housing by Ekco Plastics Ltd. 
Reproductions by courtesy of Rootes Motors Ltd 


PLASTICS 


FOR THE 
MOTOR INDUSTRY 





EKCO PLASTICS LTD SOUTHEND-ON-SEA ESSEX Telephone: Southend 49491 


Member of the British Plastics Federation 


WPS-SiS 
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10 YEARS 
OF RESEARCH 


have gone into developing a bearing that does not depend on a soft overlay that 
wears away and is not subject to oil corrosion. As a result, Glacier now make 


Reticular Tin-Aluminium on Steel 


— the Bearing of the Sixties 
which has the following qualities 
* Ahigh load carrying capacity. * Compatibility with conventional 
crankshaft materials. 
* Exceptionally tong life. * High resistance to corrosion attacks. 


RETICULAR TIN-ALUMINIUM BEARINGS are now fitted by: 


DAVID BROWN TRACTORS FODENS FORD 
PERKINS RUSTON & HORNSBY VAUXHALL 
AKTIENGESELLSCHAFT ADOLPH SAURER 
Our licensees, TRIONE of Turin, supply FIAT and 
S.A.M.E. (Fratelli Cassani) 


FREE! 


Designers Handbook No. 4 gives data on this exclusive Glacier 
bearing material. We will supply free on request as many copies of 
this Handbook as you have designers and draughtsmen. 


pay BEARINGS 
@ MmaATERIALS 


SLACIZR 
Other Handbooks are also available:- 


No. 1. Describes wrapped bushes, machined bronze bushes and 
other standard plain bearings held in stock, 


No. 2. Describes D.U. dry bearings and D.Q. Bearing Materials. 
No. 3. Describes Glacier Centrifugal Oil Filters. 





Write now to:- 


GLACIER 


THE GLACIER METAL COMPANY LTD. - ALPERTON - WEMBLEY - MIDDLESEX - ENGLAND 
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—but make sure all equipment 
bears this symbol! 


Give that truck, bus, semi-trailer or pantechnicon the extra safety of Westinghouse Air Brakes, 

but make sure you get genuine Westinghouse Equipment. Remember, there’s nothing to touch 

Westinghouse Air Brakes for smooth — safe — powerful stopping power under all conditions. 
Remember too, whereas hydraulic braking systems require topping up with fluid which costs money, 


Air Brakes top themselves up automatically with air which costs nothing! 


SPECIFY Westinghouse AIR BRAKES 


AT THE OESIGN STAGE 


as manufactured by the WESTINGHOUSE BRAKE AND SIGNAL CO. LTD. 
Automotive and Industrial Products Division, Hanham Road, Kingswood, Bristol. 


(@ [WESTINGHOUSE]@) 
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You can get Shell Rotella oils for 
any and every diesel and 
any and every C.V. petrol engine 
any and everywhere 


(and you can’t do better) 


YOU CAN BE SURE OF oS 
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 LOCKHEED 


















A new range of disc brakes 
for all types of cars from the 
smallest to the largest, 

giving increased disc diameter 
within a given wheel and 


excellent access for bleeding. 


Also a completely new range 


of drum brakes. 


LOCKHEED HYDRAULTC 
BRAKE COMPANY LIMITED 


LEAMINGTON SPA 


Regd. Trade Mark: LOCKHEED 


INTERESTING DEVELOPMENTS AT 


THE AUTOMOTIVE 


AUTOMOTIVE PRODUCTS ASSOCIATED 


*Panelair’ 


to match 


> 


and space available. Se 
es 


VE PRODUCTS COMPANY — Pe 


Three ranges of clutches for every 
type of motor car: the well 
prov ed ‘A’ Type from 

61” to 10” diameter: 

the 8/83” A.S. type 

strap drive clutch: 

the D/S Type clutches 

with the new diaphragm 
spring. Driven plates 

with spring centre 

and release bearings, to 

suit each clutch. 

& BECK COMPANY LIMITED 


LEAMINGTON SPA 
Regd. Trade Mark: BORG & BECK 


THE MOTOR SHOW BY MEMBERS OF 


PRODUCTS GROUP < 


LTD., LEAMINGTON SPA. ENGLAND 


Self-adjusting steering and suspension joints. 
Available also as self-lubricating types 

with moulded bearings, obviating the need 
tor maintenance. 


AUTOMOTIVE PRODUCTS COMPANY LIMITED 


LEAMINGTON SPA 





The E.N.V. 5-speed gearbox is in quantity 
production for leading British manufacturers 
of commercial vehicles. Its rugged con- 
struction and reliability are demonstrated by 
the many thousands of gearboxes which are 
giving exemplary service the world over. 
Optional gear ratios are available, including 
overdrive 5th, to suit operating conditions. 
When used in conjunction with the Eaton 
2-speed axle, a choice of ten correctly spaced 
ratios is available, giving a combination to 


suit every load, gradient and road surface. 


for gears 


E.N.V. ENGINEERING CO. LTD., Hythe Road, Willesden, London, N.W.10. Tel: LADbroke 3622 
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IMPALCO 
ALUMINIUM 
IS 

A 

SPUR 

TO 

Nall) 
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Imperial Aluminium Company Limited - Birmingham 
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Quality! 


Top quality material subjected to constant quality control, 


finished to precise specifications have given our products 
an enviable reputation within the industry. 

Regardless what product — GOETZE piston rings, 
cylinder liners, gaskets, oil seals, mechanical seals, rubber- 
articles, rubber and metal components or special synthetic 


rubber products 
What we sell is Quality. 


Goetzewerke - Friedrich Goetze AG - Burscheid 
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... when 
everything 
depends 
ona nut 














Some nuts do a tougher job than others and carry 







a bigger load of responsibility. When you describe a nut 






that way you practically specify a Nyloc—the self-locking nut 


with the resilient nylon insert that locks it anywhere on 







the thread, come oil, water, corrosives, shock or vibration. 


Nylocs are complete in one single unit, so they save you time and 





money on assembly (it takes 40 minutes to assemble 100 }” Nylocs 






as against 60 minutes to assemble 100 }” full nuts and jam nuts*). 
And they don’t damage the bolt thread. 


Send right away for the Nyloc brochure and learn all about the 







whys and wherefores of self-locking nuts. It gives you a complete 






set of quick reference tables of all types, sizes and threads we 






turn out for industrial users. 







* These times are based on ‘The Handbook of Standard Time Data for Machine Shops’ 
by Haddon & Genger, published by Thames & Hudson Limited, London 


specify a NYLOC 















: 











SIMMONDS 
FE eaentaneccreht Ananda mantener eres spe: 


Branches: LONDON -. BIRMINGHAM . MANCHESTER - STOCKHOLM 








LIMITED COPENHAGEN - BALLARAT . SYDNEY . JOHANNESBURG - NAARDEN 
MILAN - NEW YORK . BRUSSELS AND MANNHEIM 





A MEMBER OF THE FIRTH CLEVELAND GROUP 4c) 


CRC 536 
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ECONOMY DRIVE? 


ma save SPACE 
save WEIGHT 


save MONEY... 


by fitting SpacesaVer Wedge-Belt Drives, 

the power-packed result of unceasing development. 
You can save TIME too, because standard 
SpacesaVer pulleys are fitted with Taper-Lockx 
bushes for sure and rapid fixing. 

Expert staff in nineteen branch offices are 
available to help you with your power 


transmission problems. 


Why not let them? 
Power transmission is our business. 


%* Trade Mark 


Designed for the 






same duty, 






a SpacesaVer drive 






is slimmer, lighter, 






shorter and cheaper. 





J-H->FENNER & CO-LTD- HULL 


LARGEST MAKERS OF V-BELT DRIVES IN THE COMMONWEALTH 


BRANCHES: 
BELFAST - BIRMINGHAM - BRADFORD - BRISTOL - BURNLEY - CARDIFF - GLASGOW - HULL - LEEDS - LEICESTER 
LIVERPOOL - LONDON - LUTON - MANCHESTER - MIDDLESBROUGH - NEWCASTLE - NOTTINGHAM - SHEFFIELD - STOKE 


FACTORIES OVERSEAS IN AUSTRALIA, INDIA AND SOUTH AFRICA 


HP. 6798 
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‘ ME USERS OF MARLES 
\MA UAL STEERING GEARS 


FORD 

GUY 

K&L 

LANSING BAGNALL 

LEYLAND 
MIDLAND RED 





BRISTOL 
CHASESIDE \ 
COLES CRANES\. 
COMMER 
DAIMLER 
DENNIS 
DODGE // 
DOUGLAS 












Marles 
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In the manufacture of C.A.V. fuel injection equipment, quantity 
production methods have to be combined with fine limit precision 
work demanding a high degree of skill and scrupulous care. The 
delicate operation of drilling the spray holes O-O0O8 in. diameter 
in the tips of injector nozzles calls for the touch of a master 
craftsman. 


The World's Largest Manufacturers of FUEL INJECTION EQUIPMENT 


MASTER “ 
TOUCH -% A i» 


[ 


C.A.V. LIMITED - ACTON - LONDON W3 
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END PLAY 


Go Oe 


They meet the continuous high speed operation of a 
pump, maintain the precise setting of a lathe headstock, 
withstand the stop/start punishment of an electric drill 

angular contact bearings are designed for every 
requirement of continuous thrust loading. 


Ransome and Marles produce these bearings in a 
comprehensive range of sizes and tolerances. The designs 
can include built-in preload which eliminates shims or 
adjustments on assembly. The bearing specification can 


RANSOME & MARLES 





NEWARK-ON-TRENT: NOTTS 














with R3M 


Angular Contact 


be arranged to suit the precise requirements of any 
particular application. 


Ransome and Marles will be pleased to advise 
you on the application of angular contact bearings. 
Call them in when designing, developing or modifying 
machines of any type or size; their guidance is 
expert, impartial and confidential. Publication 37 is 
a comprehensive introduction to Ransome and Marles 
bearings. 


BEARING COMPANY LIMITED 


TELEPHONE 456: TELEX 37-626 
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Capt 


CAPASCO LIMITED 


114 & 116 PARK STREET 





LONDON W1 


Telephone GRO 6022 va ene 
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z ANEW FREEDOM 
IN DESIGN 


adi is provided by 


| CLAYLASTIC 






the plastic/metal trimming strip 


Claylastic by virtue of its flexibility, superb 

wearing qualities and freedom from damage in assembly, 
is becoming the natural choice of designers for 

the external and internal finishing of private cars, 
commercial vehicles and, in fact, all forms of 

road transport. Claylastic is found to be the 

ideal embellishment for glazing rubber, 

cutting out the need of fillerstrip, and has been 
established as the perfect finish to flange joints. 

This material is being used on production lines 

and has proved its ease of application, and 

economy in installation. For further details please ask for 


our brochure Publication 1001. 


CLAYLASTIC IS PROTECTED BY BRITISH PAT. No. 801934. 


HOWARD CLAYTON-WRIGHT LTD. 
WELLESBOURNE ' WARWICK ° ENGLAND 
TELEPHONE: WELLESBOURNE 316 TELEGRAMS: ‘CLATONRITE’ WELLESBOURNE 
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with the Lapointe SBM 


come to 


British Made Crary 





This low-cost Lapointe surface broacher 


shortens the gap between 
the end of one run and the start 


of another. Push button controls, 


automatic lubrication and 
other typically Lapointe 
features make it ideally suited 
for small or large batch 
production ...make it the 

best value machine in its class. 
The SBM typifies 

the engineering skill and design 
that go into every 

Lapointe machine. Best results 
are obtained when equipped 
with Lapointe-designed 
fixtures and tools. 


SBM Surface Broaching Machine 
Stroke sizes 24", 36", 48”. 


Standard equipment includes Hydraulic Pump, 
Flexible Coupling, Motorised Coolant Pump, 
Automatic Lubrication, Push Button Control, 





The Lapointe Machine Tool Co. Ltd 


Otterspool Watford By-Pass Watford Herts 

Watford 31711 (4 lines) Cables: Lapointe Watford 
Subsidiary: Lennie & Thorn Limited Bracknell Berkshire 
also The Lapointe Machine Tool Company Hudson Mass 


























for better broaching 
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Speed Demon Pastry and 
Pedestrian Pastry very nearly 
meet. The Sporty singie- 
seater is the 1921 A. V. 
Monocar, a brisk performer 
that is on display at the 
Montagu Motor Museum. 


And life still has its little 
hazards, large and small. Which 


A new breed appearing 
on the roads. Eyes glazed. 
Drunk with speed. Doing 
20 mph, and thinking 
nothing of it. Life exciting. 
But more hazardous. 


is good reason for staying 

with the dependable when you 
find it. Like BP Diesel. 

BP Diesel is available at Agency 
sites throughout Britain. 

And with a Diesel Agency Card 
issued by Shell-Mex and B.P. 
Ltd your drivers can fill up 

with BP Diesel on credit, 

or cash at agency rates. 


For pedestrians, too. 


[Pemon ”) 
A < THIS 1S THE SIGN TO LOOK FOR Dist a8 


env _) 
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PARK GATE 


QUALITY STEELS FOR 
AUTOMOBILE ENGINEERING 














special freecutting 
casehardening 
quality bars 





THE PARK GATE IRON & STEEL COMPANY LIMITED ROTHERHAM 
: ROTHERHAM 2 RE, PARKGATE. Y 


A Comepan y TEL: RO 141 (1Slines) GRAMS: YORKSHI ORKS TELEX 541% 


Automobile Engineer, October 196] 

















CUT HERE 


Electrical Aids in Industry — Data Sheet 








Load Factor Improvement 


Most industrial electricity tariffs consist of a 
fixed charge based on the maximum demand for 
electricity by the works and a running charge 
for each unit (kWh) of electricity used. Broadly 
speaking, the fixed charge covers the capital cost 
of generating, transmittingand distributingequip- 
ment for the particular demand and the running 
charge covers the cost of generating the units 
Thus, if the factory maximum demand is reduced 
for the same level of consumption or is held constant 
for an increased consumption, the cost per unit will 
be reduced. This is termed improving the * load 
factor *: load factor being defined as the ratio of the 
number of units supplied during a given period to 
the number of units that would have been supplied 
had the maximum demand been maintained through- 
out the period; it is usually expressed as a percentage 
Some ways in which load factor can be improved are 


SUPERVISION AND CONTROI 
OF MAXIMUM DEMAND 


A maximum-demand alarm gives a warning when 
the maximum demand is about to be exceeded. One 
of the simplest devices has two warning contacts, but, 
as a useful addition, an auxiliary relay can be sup- 
plied so that non-essential load can be tripped 
automatically. 


PENALTY ZONE 4 PENALTY ZONE 


TRIP CUTS OUT HERE 

















APPROACHING 
PENALTY ZONE 








® WARHING Line 


WAGNINC ALARM SOUNDS eeu 








The Load Limiter, an automatic device, meets the 
requirements of medium and large consumers who 
wish not only to control their system loading to some 
target maximum but also to improve the load factor 
in order to increase the overall economy of the plant 


EXAMPLES OF REDUCTION IN 
MAXIMUM DEMAND 
Broadly speaking, loads which contain some storage 


element can be transferred from on-peak to off-peak 
times. Examples are: charging electric batteries used 


in industrial trucks and road vehicles; pumping loads 
in drainage schemes; water pumping in quarries, 
gravel pits and other open-air workings; large cold- 
storage warehouses; ice-making factories in which 
cost of power is a sufficiently large item of the opera- 
ting expense to make a reduced charge acceptable 

Many processes at times of peak demand can, 
under controlled conditions, tolerate a temporary 
reduction, or even cessation, of supply without any 
serious effect on the product. With electro-chemical 
processes such as in the manufacture of hydrogen 
peroxide no difficulty arises from periodic interrup- 
tions at short or even no notice. 


In a plastics factory the management arranged for 
dies to be switched on by time switches one after 
another early Monday morning so at the beginning of 
work all dies had reached their operating temperatures 
Previously they were switched on more or less simul- 
taneously by hand when work started, resulting in an 
abnormally high demand 

In a certain chemical works compressed air is used 
for blowing out containers for plastic material. The 
nature of this operation is such that the consumption 
of air is spasmodic and irregular. The demand- 
recording meter in this works showed that the 
18-kilowatt motor driving the air compressor was 
frequenily cutting in on top of the factory load, thus 
incurring a higher maximum-demand charge. In 
this case all that was necessary was to ensure that the 
air receiver only required charging at night-time or at 
other off-peak times. It was found that the existing 
receiver had such a small capacity that the pump had 
to operate to recharge it almost every time the 
blowing operation took place. This small receiver was 
therefore replaced by a receiver of large enough 
capacity to maintain the blowing requirements over 
the peak periods without further charging. 


EXAMPLES OF INCREASED CONSUMPTION 
FOR THE SAME MAXIMUM DEMAND 
Often when the requirements of a factory are studied 
t is found that there are additional processes for 
which electro-heat can economically be employed 
because furnaces or other equipment can be arranged 
to be switched off or to take a reduced load during 
periods of peak demand. A sheet metal foundry with 
an early morning peak found that it would be an 
economical proposition to use an infra-red oven 
switched on after the peak period had passed because 
such ovens are ready for use in a few minutes. The 
possibilities of electric space heating in this respect 

are dealt with in Data Sheets 18 and 19. 





For further information, get in touch with your Elec- 
tricity Board or write direct to the Electrical Development 
Association, 2 Savoy Hill, London, W.C.2. Telephone 
TEMple Bar 9434 

Excellent reference books are available on electricity 
and productivity (8/6 each, or 9/- post free) — * Higher 
Industrial Production with Electricity’ is an example 

E.D.A. also have available on free loan in the United 
Kingdom a series of films on the industrial uses of 
electricity. Ask for a catalogue 
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THE AUTOMOTIVE DIVISION OF THE 


HARDY SPICER LIMITED-—STAND 359 


Progressive development has more than met the technical demands of 
the Motor Industry. Whatever the future requirements of engineers and 
designers may be, the intensive research carried out by Hardy Spicer 
ensures that their propeller shafts, universal joints and constant velocity 
joints will be capable of meeting them. p 


LAYCOCK ENGINEERING LIMITED—STAND 358 


Manufacturers of the famous Laycock de Normanville overdrive. New prod- 
ucts include the Laycock Clutch (Haussermann system), a design centred 
around a diaphragm spring and offering important advantages. Other 
Laycock exhibits include flexible couplings and propeller shafts, centre 
bearings and universal steering joints. 





- 


SALISBURY TRANSMISSION LIMITED—STAND 357 
Particularly featured is the Powr Lok differential, a limited slip design which 
provides maximum traction automatically under all road and weather con- 
ditions. Also exhibited are complete Salisbury axles, which are still widely 
adopted by leading automobile manufacturers, and Salisbury axle units 
which are being supplied for cars embodying independent suspension 
systems, 


FORGINGS & PRESSWORK LIMITED—STAND 356 

Cold extrusions in steel manufactured by this Company make possible the 
production of generallysymmetrical parts to close tolerances. Many machin- 
ing operations are avoided for such parts as shock absorber cylinders, 
dynamo carcases, universaljoint flanges and gear box components. Forgings 
and Pressings used throughout the motor industry will also be displayed. 
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BOUND BROOK BEARINGS LTD 


} 
2 








STAND 310 


FIRST FLOOR AVENUE ‘F’ 








TWE AUTOMOTIVE oIVisiON OF THE Wiefield Group 











Bound Brook Bearings Ltd. Laycock Engineering Ltd. 

Forgings and Presswork Ltd. The Phosphor Bronze Co. Ltd. 
BOUND BROOK BEARINGS LIMITED—STAND 310 sieste Guten tat ate tok 
Self-lubricated bearings for various linkage and electrical unit 773 Intermit Ltd. Shotton Bros. Ltd. 
impregnated in Sintered bronco with toad additive. two worication is Kent Alloys Ltd. Salisbury Transmission Ltd. 

n . 

Soencats Gann peaioeen' in adlsintetescummnbuaebages which Other Principal Member Companies of the Birfield Group 
are already in widespread use. Birfield Tools Ltd R. Jones & Co. Ltd. 
Other Birfield Companies exhibiting are :— A. E. Callaghan and Son Ltd. Micron Sprayers Ltd. 
THE PHOSPHOR BRONZE CO. LTO.—STAND 355 T. B. Ford Ltd. Oddy Engineering Ltd. 
SHOTTON BROS. LTD.—STANO 355 Hardypick Ltd Plamac Ltd 
LAYCOCK ENGINEERING LTD.—STAND 473 Hardy Spicer Walterscheid Ltd. The Vacuum Brake Co. Ltd. 






(GARAGE EQUIPMENT DIVISION) AVENUE SXY 






BIRFIELD INDUSTRIES LIMITED (Automotive Division) 
CHESTER ROAD - ERDINGTON - BIRMINGHAM 24 


25 
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... they’re sending out some wonderful things from Plymouth 


Tecalemit research and development are on the simmer 
all the time, finding new ways to solve car manufacturers’ 
trickiest problems. Some of Tecalemit's brainwaves —all 
proved in practice and making a name in industry—are... 


TEC-ELEMENTS Biggest ever filtration area, most effective 
filtration, longest working life . . . best engine protection. 
Recommended and fitted as original equipment by the vast 
majority of British car manufacturers. 

TECALEMIT RIBBON FILTER ELEMENTS Finest filtration at lowest 
cost of air, water, petrol, diesel and fuel oils, lubrication, 
hydraulic — just about every fluid you'd like to mention. 


se 


TECALEMIT Telephone: PLYMOUTH 62844 


PLYMOUTH - DEVON 


26 
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TECALEMIT NYLON TUBING Outperforms metal, other plastics 
and rubber tubing for strength, flexibility, vibration- 
resistance, chemical and corrosion resistance. This is preci- 
sion high pressure tubing and it is making a big difference 
in hydraulic brake hose techniques. It is also used as oil or 
fuel lines by Aston-Martin, Austin, Ford, Jaguar and other 
leading manufacturers. 


TECALEMIT 


THE AUTHORITY ON LUBRICATION AND FILTRATION 


T71s 
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parts take a beating in today’s traffic 


Modern cars need modern materials—materials like 
Tufnol, made in numerous brands with pre-deter- 
mined properties, each formulated to satisfy parti- 
cular requirements. 

Tufnol—a laminated plastics material—has a 
wide range of properties which make it eminently 
suitable for automobile components. Light yet 
strong and hardwearing, it is not damaged by petrol, 
oil, dilute acids and climatic conditions; it is an 
electrical and thermal insulator, is dimensionally 


stable and machines easily using ordinary tools. 
Available in sheets, tubes, rods, bars, angles, chan- 
nels and mouldings, it can be stored indefinitely, 
and resists attack from insects, rodents and fungi. 


The Tufnol Zodiac is your guide to the twelve 
most important brands of this remarkable material. 
Get to know them and you will find they will save 
your time and money. We shall be glad to send 
you further information, or to give you technical 
advice. 


TUFNOL 


(Reg. Trade Mark) 


PERRY BARR 


“WHALE BRAND” 


TUFNOL LIMITED BIRMINGHAM 22B 
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Competitors are infuriating people. Their machines are always bigger 


and more modern than yours. Their production line is faster and more streamlined. No wonder they 


catch more business and make more money. Of course if you had more machines you would make more 
money too. Alternatively, if you had more money you could buy more machines. A vicious circle: 
but upT can break it. upT can lend you the money to buy the machines, and you can repay us with the 


extra money they bringin. Let’s hear from you and we’ll see what we can do. 


UDT WELPS INDUSTRY V0 Wel? IVSELP 


UNITED DOMINIONS TRUST (COMMERCIAL) Lim@~Tteod:- $8 EASTCHEAP LONDON Ec 3 
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With correct use, a DORMER Drill 
of 1” diameter, in its lifetime on gen- 
eral purpose work, will remove 2,800 
times its own weight in material 
(over 13 tons), and drill a total length 
of hole five hundred yards long! 


‘® 
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— le takes at least thirty people—thirty 


pairs of skilled hands—to make one 
DORMER Drill. Every operation is performed by experienced oper- 
ators with the most up-to-date machinery. Careful heat-treatment 
and inspection are equally essential in maintaining the consistently 
high standard of DORMER Tools. 








TWIST DRILLS 


THE FINEST BY ANY STANDARD 

















that’s not all... 


In the manufacture of propeller 
shafts and universal joints, Hardy Spicer 






are without equal. Through long 
association with every leading British 
vehicle manufacturer, Hardy Spicer 
have acquired that kind of 

technical ‘know-how’ which can only 
result from many years’ experience. 
Skill and ingenuity are not 

enough. The vital ingredient of time is 
necessary before propeller shafts 

and universal joints can be 
mass-produced to give smooth, 


dependable transmission. 


HARDY SPI 


PROPELLER 


HARDY SPICER LIMITED 
CHESTER ROAD ERDINGTON ~ BIRMINGHAM 24° Tec: ERD 
AUTOMOTIVE DIVISION OF B 
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STAND 306 
International 
Motor Show 







Whenever a power transmission system 
is susceptible to angular or linear mis- 
alignment or significant vibration, there is 


a Silentbloc Flexible Coupling to suit the , 
case. The wide range and variety avail- 
able from stock can be augmented by 


‘specials’ to meet really unusual demands. 
Our advisory service is freely at your 
ANTI-VIBRATION DEVICES 


disposal without obligation. 





Come to us at the 
drawing-board stage 
FOR ROAD AND RAIL TRACTION 
INDUSTRY + MARINE APPLICATIONS 
INSTRUMENTATION + ELECTRONICS 





SILENTBLOC LIMITED MANOR ROYAL CRAWLEY SUSSEX 


Telephone: Crawley 2100 Telegrams: Silentbloc Crawley 

Andre Rubber Co. Ltd., is another Silentbloc Company Silentbloc products are also manufactured by Silentbloc (Australia) Pry. Led., Melbourne 

Broodway S/!/4 

Automobile Engineer, October 196] 31 
eV _— ——— 














HOW AN 


ADHESIVE 


1 BASED ON 
Sa 


Bonding a sealing strip in the weather 
channel round the engine of an Austin 7 
with adhesive based on Du Pont neoprene 










At the Austin Motor Company's works at Longbridge, 
Birmingham, a large number of the assembly jobs involve 
bonding. Roof-linings, dashboard fittings and some 


weather-stripping require a secure and lasting bond. SO | \/ F [) 

@ Up until 1958 many different types of adhesives were in use, 

varying viscosities and drying rates. It can be compounded to me \ [) | \ G 
form the ideal adhesive for an almost limitless range of materials. 

For leathercloth in particular a neoprene-based adhesive is 

recommended. It will not weaken with age or degenerate under 

those extreme conditions of weather to which exported vehicles 


are often subject. Bonds effected by solvent adhesives based 
on Du Pont neoprene are also highly resistant to degradation 
by oils, chemicals and water, as well as heat, sunlight and ozone. 
@ To find out how adhesives based on Du Pont neoprene can 
solve your bonding problems, send the coupon below for further 
information and list of suppliers to the Du Pont Company 
(United Kingdom) Ltd., 76 Jermyn Street, London, S.W.1. 


rendering both the assembly work and the stock position 
unnecessarily complex. These were two of the reasons why the 
British Motor Corporation seized the opportunity to change 

to a neoprene-based adhesive that would do all the 

jobs previously done by a large variety of rubbers and cements. 
® Du Pont neoprene is chemically stable and will dissolve in 
solvents and solvent mixtures to give adhesive solutions of 





NEO! RENE Du Pont Company (United Kingdom) Ltd., 76 Jermyn Street, 


London, S.W.1, England. Please send me literature and a list of 
suppliers of adhesives made from Du Pont neoprene. 


NAME 
POSITION 


REG u S$. pat. OFF. COMPANY 
Established | 802 


BETTER THINGS FOR BETTER LIVING 
THROUGH CHEMISTRY 


ADDRESS 
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David Brown MACHINES 


x of 
‘ 


~ 


4 


... with | 
David Brown CUTTERS 


.. »With David Brown 
MEASURING EQUIPMENT 


... for best results ! 





Automobile Engineer, October 1961 


Go-ordinated equipment 
for maximum 

efficiency 

on gear shaving 


All your gear shaving and testing equipment from 
one organisation. The perfect relationship in design 
and performance, giving peak efficiency at every 
stage. That’s the ideal for best results. 

And that’s what you get when you buy David Brown 
gear shaving and measuring equipment. 


David Brown are ready to prove it ! 


DAVID BROWN 


THE DAVID BROWN CORPORATION (SALES) LIMITED 
MACHINE TOOL DIVISION, ASHBURTON ROAD 
TRAFFORD PARK, MANCHESTER, 17 


Telephone TRAFFORD PARK 4741 


TOOL DIVISION, PARK WORKS 
HUDDERSFIELD 
Telephone: HUDDERSFIELD 3500 


OA/6409A 
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Is your future guided by 
Torrington automotive bearings? 


ment possible, providing a partnership in progress 
to ensure future advances in the design, material 
and performance of antifriction assemblies. For 


Emphatically, yes. These bearings, backed by 
Torrington's creative engineering, will be vital to your 
future progress. Tomorrow's designs will profit from 
the advantages offered by these unique antifriction 
bearings. But for Torrington Needle Bearings, 
advances such as automatic transmissions, power 
steering and windows, and other power-operated 
equipment might still be in their infancy. Torrington 
offers creative co-operation to the research and 
engineering people who make automotive improve- 


PROGRESS THROUGH PRECISION—IN BEARING DESIGN 
AND PERFORMANCE Call in our engineers, and/or send 
for full descriptive literature. 


THE TORRINGTON COMPANY LTD 


Bearings Division: Torrington Avenue, Coventry. London and Export Office: 
7-10 Eldon Street, E.C.2. Glasgow Office: 50 Wellington Street, C.2 
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HOW TO SAVE SPRING WEIGHT 
WITHOUT INCREASING STRESS 


ge] Si ele) 
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Production spring with 6 
leaves redesigned as a 
4-leaf Ideal spring. 


1S-leaf commercial 
vehicle spring redesigned 
as Il12-leaf Featherlight 
equivalent without 
increase in maximum 
stress. 


‘featherlight 
IDEAL SPRING 


WOODHEAD SPRINGS LIMITED 


AYCLIFFE NR. DARLINGTON and SHEFFIELD 3 








Cast 
with 


Precision 











* Aluminium and magnesium alloy castings by 
sand, die, shell and plaster mould methods. 


# Engine blocks and cylinder heads 
in high duty iron. 

* Castings of the highest quality in the 
desired quantities at the right time. 


#* The greatest technical experience 
augmented by quality control 
of production. 





Automatic Transmission Part 
in Aluminium produced by 
Shell Moulding. The slots 
are in the ‘as cast’ state 

and are not machined. 

By courtesy of 

Hobbs Transmission Limited 









STERLING METALS LTD 


PHONE NUNEATON 4221 
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cutting costs on a 


HEALD INTERNAL GRINDER 


| precision grinding four different gears 
¢ 






in one set-up on one machine 





y - 


These gears are of three different contours as 
shown. Finish in the bore is 15 micro-inch 
and on the face 20-25 micro-inch. Bore and 
face are square to .0005”. Stock removal 
012”. 

Gear is located in an adapter and held in a 
pneumatic diaphragm chuck. Bore is ground 4 
with table reciprocation and standard Size- 

matic cycle. When finished to size wheelhead 

is indexed forward and face is plunge ground 

with the facing attachment. 




















































The Models 171 and 271 Grinders are now British-built with either Sizematic or Gagematic 
“= sizing. Both models are completely automatic except loading and unloading. Model 271 is 
. also offered as a Plain machine, which is semi-automatic. 
Our specialists are available to advise on their application and we will quote for machines, 
completely tooled to suit customers’ components. 


ALFRED ees 
HERBER T L£7D.,COVENTRY factored Division, Red Lane Works. Gi 


AD. 501 
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Guest Keen & Nettlefolds (Midlands) Ltd., Screw Division: Box 24, Heath Street, Birmingham 18. Tel: Smethwick 1441. Telex: 33-239 
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are made to higher standards 


I . 


of dimensional accuracy, 





strength and uniformity 


than any other 


siuaauananniatuaiaiiaaaaiai ta 


comparable product. 


Ip 
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Cap, , Va 
Set, ; i 
Pipe Plug, ; Ze 
Countersunk Noe 
or Shoulder. SZ 
B.A. tt 
B.S.F. or Whitworth —Z 
UNC or UNF. 


NPK Socket Screws 

are as good as they look. 
We only wish 
we could make 


them look S 
as good as they Sai 
really are. pal 


NPK WEDGLOK self-locking socket screws 
and NPK HEXAGON WRENCHES 


are also available. 


tie 


GHKGN 
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ELECTROPLATING 
ANODISING 
PHOSPHATING 


SPECIALISTS IN PLATING TO SPECIFICATION 
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IONIC PLATING CO. LTD. 


GROVE STREET, BIRMINGHAM, 18 Telephone: Smethwick 2951 (8 lines) 
AIRLITE — IONIC LIMITED, EDINBURGH 
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Simms are the largest manufacturers of British 


MINIMEC (the mechanically-governed Minipump) 


- 7 
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designed and built fuel injection equipment 
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MINIMEC 


his latest addition to the Minipump 
range is identical, except for its in 
tegral governor with the Muinivac 
fuel-injection pump, and suitable for 
engines up to 1.5 litres per cylinder 
The centrifugal governor will main 
Lain any set sper d between idling and 
maximum. The excess fuel device (for 
starting) is only operable with the 
engine stopped and consequently is 
tamperproof, The Minimec gives closer 
speed control and better fuel economy 
than any pump of comparable size and 


weight made anywhere in the world 


Some points in the design 


Separate pump-body and cam-box 
(as in all Simms pumps) simplifies 
maintenance. Pump body machined 
from steel, hence no porosity. Out 
lets threaded steel in steel; finer 
threads allow closer spacing of 
pumping elements; hence a shorter, 
stiffer camshaft and a shorter, stiffer 
pump admirably suited to flange 
mounting. It has wide cam tracks 
and tappet rollers. Purmps are avail 
able for engines with 3 cylinders up 
to 4} litres; 4 cylinders up to 6 


litres; 6 evlinders up to 9 litres 


MINIVAC 


The lightest and moet compact of 
in-line fuel pumps. It involves no 
unknowns and no untried principles. 
Its design is based on world-wide 
experience with this type of pump 
And 40 years’ experience of in line 
pumps gives them world-wide ser- 


viceability. 


SIMMS MOTOR 
UNITS LIMITED 


EAST FINCHLEY~ LONDON: N2 
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TAKES THE 


WEIGHT 


OUT OF 
STEERING..... 








In the field of Power steering, Hyline 
Assemblies have already proved their 
efficiency over a number of years 

The hose has been developed to give 
maximum burst rating and high impulse 


life with adequate safety margin, 











controlled volumatic expansion and 
noise restriction 
End fittings are produced to customers’ 


specifications. 


Descriptive literature showing sizes and 
working pressures is available on request 
to our Publicity Dept., Birmingham, whilst 
our Technical Sales Staff at Redditch will 
gladly advise on specific application 
problems 





POWER STEERING ASSEMBLIES 


SUPER OIL SEALS AND GASKETS LIMITED 


FACTORY CENTRE BIRMINGHAM 30 
TELEPHONE: KINGS NORTON 204! 


HOSE DIVISION, STUDLEY RD., REDDITCH, WORCS. 
TELEPHONE: REDDITCH 3661 
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Trim interior 


Fascia panels, arm rests, sun visors, beading, steering column housings, 


and many other things inside a car can be made perfectly from Shell’s plastics. 
These plastics mould to the most complex intricate shapes 

They are strong, light, rigid, and well able to withstand tough treatment. 

A wide range of grades and colours is available. Contact Shell for information 
and advice about applications of ‘Carlona’ polyethylenes, 


‘Carlona P’ polypropylene and ‘Carinex’ polystyrene. for-V ime), 7: 


POLYOLEFINS 


Shell Chemicals Jastics and Rubbers Division, 170 Piccadilly, London, W.1. 


SHELL, CARLONA and CARINEX are registered trade marks. 
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D.E.F.9011? 


D.E.F. 5011 and many other government specifications cali for the use of 
vibration test equipment. Fatigue and resonance search tests are the principal 
applications but there are several more. In fact, vibration equipmentis adesign 
and test facility which is rapidly gaining in scope and importance throughout 
industry. But for all that, the techniques are still comparatively new and, not 
unreasonably, present unfamiliar problems to many manufacturers. 

We specialise in both the manufacture of such equipment and the technology 
of its applications. Our range is the most complete in Europe. 

If you can't meet D.E.F. 5011 or other government specifications requiring the 
use of vibration test equipment. Or if you want to be better equipped to do 


so...meet us. 
(e201 eo} 2). Oe. t_) 


the vibration specialists 


GOODMANS INDUSTRIES LTD. AXIOM WORKS, WEMBLEY, MIDDLESEX, ENGLAND 
Wembley 1200 (8 lines) - Cables: Goodaxiom, Wembley, England 


Accredited Agents: HAWNT & CO. BIRMINGHAM 
FARNELL INSTRUMENTS LTD., WETHERBY, YORKS. 
A.R.BOLTON & CO. LTD., EDINBURGH 


V47 
Peak thrust 


390A 
Peak thrust 
17Ib. 


8/600A Mk.11 
Peak 


oi 


A 
& 
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Peak thrust 18,000/b. 


VG109 Mk.111 


In addition to the vibration genera- 
tors there is a corresponding range 
of oscillators and power amplifiers 
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lf practical considerations could be ignored there would be no 
problem in providing the ideal suspension for every motor 
vehicle engine. Mountings would be disposed symmetrically 
about all three principal axes of inertia and fitted on the 
longitudinal axis on the lines of “Floating Power” — the 


suspension technique developed by Metalastik in this country 
Such an arrangement is not often convenient and the most 
successful engine suspension is generally a compromise, 
simulating as closely as possible the characteristics of the ideal 
but respecting the claims of easy installation and other 
technical and economic factors so often at variance with 
theoretical perfection. 





Examples of Metalastik suspension in Figs. |, 2 and 3 
illustrate how a combination of sound theory, appreciation 
of the practical and choice from an unequalled range of | 
mounting units, bring maximum smoothness to different types 
of engine. 


The suspension in Fig. | with the high front mounting 
resembles more closely the original “Floating Power’ 
conception than is now usual Secondary out-of-balance 
forces and a flexible chassis necessitate mountings with a 
large degree of vertical and rotational flexibility, hence the 
use of shear mountings at all three points. Pre-compression 
of the rear mountings permits higher stressing without 
loss of fatigue life 

Fig. 2 shows a typical suspension for a 4- cylinder motor car 
engine Interleaved sandwich mountings are below the 
principal axis but ‘focused’ in “V’ formation to give the same 
rotational characteristics as mountings fitted higher but with 
their compression axes in a vertical plane. The Metaxentric 
bush at the rear controls fore-and-aft movement and has a 


higher deflection than a concentric type 


inder opposed piston engine (Fig. 3) in which 
balancing has virtually eliminated the primary, vertical out- 
of-balance couple, slotted Metacones and the way in which 
they are fitted, provide high rotational flexibility about the 
vertical axis essential for insulation of vibration due to a 
horizontal out-of-balance couple. 


Diagrams reproduced by courtesy of the Institution of Mechanical 
Engineers from the paper “The Suspension of Internal Combustion 


Engines in Vehicles”, by M. Horovitz, B.Sc., (Eng.), A.M.I.Mech.E. 


METALASTIK LTD., LEICESTER 
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DISTRIBUTORS OF MATERIAL IN BULK 
IN GT. BRITAIN 


J. A. NORDBERG LTD 


171 QUEEN VICTORIA ST 
LONDON, €.C.4 
Tel: Central 9678 


FOREIGN & COLONIAL ENQUIRIES TO 
H. JACKSON LTD 


OAKENCLOUGH, GARSTANG 
Nr. PRESTON, LANCS. 
Tel: Garstang 3308 














POLLARD 


once again with 





the consul classic 








because they give 
complete dependability 





POLLARD BALL & ROLLER BEARING CO. LTD 


FERRYBRIDGE - KNOTTINGLEY - YORKSHIRE + Tel: 2323 ° Telex: 55166 


distribution throughout the world 
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TYPICAL APPLICATIONS 


SUSPENSION 


BALL JOINT GAITERS 

THRUST WASHERS 

COIL SPRING SEATINGS 

ANTI-ROLL BAR BUSHES 

SHOCK ABSORBER MOUNTING BUSHES 


STEERING 


BALL JOINT GAITERS 

BALL JOINT SPHERICAL SEATINGS 
STEERING COLUMN UPPER BEARINGS 
STEERING IDLER ARM BEARINGS 
POWER STEERING FLEXIBLE COUPLINGS 
RACK & PINION STEERING DAMPERS 


TRANSMISSION 


GEAR CHANGE LINKAGE BUSHES 
GEAR CHANGE RELAY LEVER BALL ENDS 
GEARBOX SELECTOR STOPS 

CLUTCH RELAY CROSS SHAFT BEARINGS 
TORQUE TRANSMISSION COUPLINGS 
UNIVERSAL JOINT GAITERS 


Prescollan is used also for Handbrake 
Lever Mountings, Handbrake Cable 
Grommets, Throttie Control Linkage 
Bearings, Fuel Cap Gaskets, Bellows, 
and may be employed with advantage 
for many additional purposes requiring 
a resilient, high-duty material 





PRESCOLLAN 


POLYURETHANE RUBBER 


cuts costs 
improves efficiency 


Prescollan permits a new approach to the design of many auto- 
mobile components. Given consideration in the early stages, it 
can reduce by simplifying assemblies; improve efficiency and 
reduce servicing. Of exceptional tensile strength, it has 
outstanding resistance to abrasion, tearing and impact coupled 
with the capacity to withstand weathering and a wide range of 


fuels and oils. 


Prescollan has a low co-efficient of friction and when used as a 
bearing for oscillating movements obviates lubrication, accom- 
modating misalignment and rocking movements where necessary 
lt absorbs noise and high-frequency vibration. 


Our technical staff will be glad to advise on the most suitable grade 
and to assist with design so that full advantage may be gained from 
Prescollan’s unique properties. 


JOHN #¢ BULL 


JOHN BULL RUBBER Co. Ltd., (Mechanical Products Division), 
LEICESTER Telephone: 36531 





ng 


IN (Al AND SILICONE RUBBERS 


OIL SEAL DIVISION, COAST ROAD, WALLSEND-ON-TYNE 


GEORGE ANGUS & Co [rp Telephone: Walisend 624551 . Telex: 53138 ° Telegrams: Gaco Walisend 
ame 
2) 
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Large area structural mouldings of load-bearing properties in DELRIN, 
as illustrated by this automobile instrument cluster housing, offer the 
Design Engineer the advantages of reduced weight, dimensional stability, 
corrosion resistance, strength at high temperatures and simplified assembly 
(note the moulded bosses for self-tapping screws) 


—the new versatile 
plastic that replaces metal 


Delrin is used in many applications in Europe as inthe U.S.A. 








where metal once was standard. In the motor industry, DELRIN HAS: 
window winders, windscreen wiper gears, speedometer OVER TEMPERATURE RANGE 
gears and heater blowers are typical examples. ‘a 20 ' ; coe 
Delrin is stiff, tough and dimensionally stable and retains 5, tah tenets chemi 13,000 pei to 4,080 est 
these properties under exposure to solvents and high tem- 2. High modulus of elasticity 445,000 psi to 89,000 psi 
peratures. It can be economically moulded into complex parts. 3. Good impact strength lzod. 1.2 to 1.4 ft.Ib/in 
Delrin gives an excellent surface finish, is stain resistant and 4. Excellent resistance to fatigue 5,000 psi 73°F 
warm to the touch. Its natural whiteness and high degree of 5. Resistance to solvents Good throughout range 
crystallinity give whatever colours are chosen a remarkable 6. Abrasion resistance Good throughout range 
depth and sparkle. 7. Moisture absorption Low throughout range 
E 3 2 8. Colourability Excellent: colours do not affect properties 
F 9. Coefficient of friction (uniubricated) Uniform at 0.24 0.1 
Please send further information on LUCITE?+ acrylic resir i 
DELRIN® — acetal resin TEFLON? fluorc rbon resir 
ALATHON+ — polyethylene resir ZYTEL? ion res Fc e 
- QsS11CS 
COMPANY 
ADDRESS 





® Delrin is Du Pont's registered trademark for its acetal resin Better Things for Better Living .. . through Chemistry 


t Du Pont Registered trademarks. 
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high-speed assembly 


Clunk, clunk... metal being bolted together . . . clunk, clunk... up to 
20 a minute . . . clunk, clunk, clunk ... positive high clench seal. An 
operation that's simplicity itself, fool-proof, and quieter than most 
fastening methods. It’s Huckbolt.. . (clunk). 

Nothing will loosen or shake this apart, clunk ... the Huck Gun pulls 
sheets together with a high uniform tension, clunk, clunk... Before you 
know what's happening your production boys are clamouring for more. 
Costs go off the bottom of the graph... ting, clatter (sounds of cash 
register, registering frequently). 

Don't take our word for it! Try the HUCKBOLT system on your own job 
under normal operating conditions. Just phone or write to Avdel. 


WELWYN GARDEN CITY + HERTFORDSHIRE - TELEPHONE WELWYN GARDEN 28161 


Automobile Engineer, Oct 



























































AVELING-BARFORD 
S.N. 
30 TON DUMPER 


KIRKSTALL FORGE ENGINEERING LIMITED 
LEEDS 8, ENGLAND 


TEL: HORSFORTH 2821 (8 LINES) 
CABLES: FORGE, KIRKSTALL 
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Engine Testing “know-how” 


Froude was the first name in Dynamo- 
meters— Heenan & Froude experience 
remains unrivalled in this exacting field 
of engineering today. A test with a 
Froude Hydraulic Dynamometer is de- 
finite and recognised as such throughout 


the world. Froude Dynamometers, avail- 





able in a very wide range of sizes and 
capacities, are successfully serving many 
leading manufacturers in all chief coun- 
tries, and don’t forget, Heenan & Froude 
experience is also behind the well-known 
Heenan Electric and Heenan-Dynamatic 


Eddy-Current Dynamometers. 


Remember — Thine ca no bubotti jor brberiint’ 


Froude size G.4 
Hydraulic Dynamometer 
for powers up to 

350 B.H.P. at speeds 
from 2000 to 6000 r.p.m. 





DYNAMOMETERS BY 
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Vertical or horizontal, streamlined or functional 


AA ~ lee. 

= z 

= = 

= = 

= = @ 
4 


i 


i 


ror yrriigo ret 





THE 
INCREDIBLY 
VERSATILE 
VERSO 


This new Holroyd 24” centres motorised 
worm gear speed reducer has been 
designed to meet the need for a self- 
contained drive suitable for continuous 
use, and one which will look right 

in any surroundings. No matter what 

the application, it is possible to 

select from its variety of assemblies 

and mounting positions, an arrangement 
which makes it appear an integral 

part of the surrounding machinery 

and not an added afterthought 

The Verso has all the famous features 

of Holroyd reliability and high efficiency 
Centrifugally cast Holfos wormwheel 
casehardened and profile ground 

alloy steel worm; ball bearings throughout; | 
rigid cast iron casing and oil bath 
lubrication requiring no attention over 

long periods. Output speeds are from 14 to 
300 rpm. Output torques up to 750 Ib. ins 
Standard motors from } up to 2 hp 

Please write for catalogue V.60 which 

gives further technical information 
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This 1902 model Panhard et 
Levassor has a 3.3 litre engine 
with 4 cylinders and 4 forward 
speeds 





All kinds of cars consult Phoenix 
about their vibration troubles ! 


That’s because Phoenix have an infallible remedy—an anti-vibration 
unit designed by Getefo, their associates. Getefo are the famous 
German firm that have been successfully designing and making anti- 
vibration units for 27 years. Through Phoenix, Getefo will study your 


vibration problem, and use their unrivalled experience to translate If any of your automobiles or 
their findings into practical form. Then Phoenix, skilled rubber components get the shivers— 
technologists, will take over and produce the components. call in Phoenir! 


For Getefo-designed 
rubber to metal bonded anti-vibration units 





Phoenix Rubber Co., Ltd., Slough, Buckinghamshire Telephone : Slough 22307/9 


OA/ 678! 
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When this mill is 
finished our capacity 
Fmefe)iaremcom el- 
bigger-and From this mill will come 
low alloy and special 
carbon steels, including 
silico-manganese, 
billet in billet sizes 
up to 7 
square 


so is our 
biggest 


Br mbo Steel Works BRYMBO, NR. WREXHAM, DENBIGHSHIRE 
Branch of GKN Steel Company Limited 
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CYLINDER BLOCK 
CYLINDER HEAD 


AND ‘MONIKROM’ CAMSHAFT 
for the 


NEW VAUXHALL VICTOR 


by 


THE MIDLAND MOTOR CYLINDER CO. LTD., SMETHWICK, STAFFS 
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WE ARE PROUD OF OUR 
ASSOCIATION WITH 

THESE FAMOUS CONCERNS 
BRISTOL SIDDELEY ENGINES LTD 
CARBODIES LTD 

JOHN CURRAN LTD 

DAIMLER COMPANY LTD 

The DAVID BROWN Companies 


From Design—to 


FORD MOTOR COMPANY LTD 
JAGUAR CARS LTD 

THE PLESSEY CO LTD 

ROVER CO LTD 











to Production work 


in Sheet Metal and full Panel Assemblies 


i, esa a ame ER Re Kiss 


Hoe 





The Abbey Panel 
& Sheet Metal Co. Ltd. 


Ai D. ARB. AND CLA. APPROVED 





BATTON ROAD * EXHALL *- NWR, COVENTRY * Tels BEDWORTH 207) £.5.%. 
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SINTERED RINGS 


TRADE MARK 


THE LATEST DEVELOPMENT IN POWDER METALLURGY 


High tensile in relation to EN value 


giving unique strength properties 
Controlled porosity providing self lubrication 


Already approved by leading manufacturers 
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WORKS METHODS 


Learning from Motor Shows 


A MATTER of days after this issue of Automobile 
Engineer is published, many of our readers will be 
attending the London Show—but with what object? 
All too frequently, one gets the impression that it is to 
spot the defects in other manufacturers’ vehicles and 
thus to return home with a comforting, but unjustified, 
feeling of complacency. Obviously, the greatest benefit 
is gained by those who visit the show with the intention 
of concentrating on discovering the good features of 
the exhibits, while at the same time learning from the 
pitfalls into which other designers have fallen. 
Certainly, no original and progressively minded 
designer will go with the limited objective of copying 
other people’s work. Rather will the emphasis be on 
studying the advances already made, and concentrating 
efforts on further improvement. A widely held view is 
that estimates of trends, if based on observation of 
current models, are inevitably out of date. But the 
directions in which some aspects of design will move in 
the next few years can in fact be predicted with surpris- 
ing accuracy from a study of the latest exhibits: in some 
instances it may be that an innovation introduced by a 
firm having a very large output is bound to have a con- 
siderable impact, and in others that a study of the work 
of manufacturers renowned as leaders of fashion, or in 
specialist technical spheres, will be rewarding. 
Although many foreign vehicles are exhibited at Earls 
Court, trends in other markets are more easily discerned 
at shows in or near the areas in which those markets 
are situated. This is partly because the products of 
local manufacturers are, of course, always given greatest 
prominence in their own national shows, and partly 
because those exhibited outside their countries of origin 
may have been adapted to that particular export market. 
Frequently, too, a trend emerges locally because an 
innovation is universally adopted by the manufacturers 
in the country of its origin; and although obvious in 
their own show, in others it may be obscured by a 
multitude of exhibits from other parts of the world. A 
good example of this is the incorporation of adjustment 
devices for seat squabs: in some areas of the world, 
squab adjustment is regarded as an essential feature, 
whereas in others, manufacturers do not make this 
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provision at all, because there is no demand for it 
locally, and they feel that the expense of adopting it for 
the sake of one small sector abroad is not justified. So 
far as technical developments of the kind just quoted 
are concerned, and also in respect of fashions, it should 
not be too difficult to solve the problem of inconsistency 
of requirement as between different markets. This 
could be done by publicity in selected areas, to create 
demands consistent with a greater degree of uniformity. 

Since, throughout the world, the industry is aiming 
at expanding exports, trends in distant countries are 
just as important as those at home and, indeed, can be 
more so. This, of course, is the reason why represen- 
tatives of design departments attend foreign as well as 
their own national shows. But, even in this practice, 
there is no common policy among firms: some send 
teams of as many as a dozen, whereas others are repre- 
sented by, perhaps, only the technical director, and 
then at no more than one or two shows. 

From the considerable experience that the Automobile 
Engineer staff has had in the art of gleaning information 
from motor shows, it has been found that one man 
cannot cover effectively more than a relatively small 
section: studies need to be made separately of engines, 
transmissions, electrical equipment, bodywork, and 
steering, suspension and brakes. Furthermore, many of 
these sections can be sub-divided into commercial 
vehicle and car categories. It follows that much can be 
gained by good organization of representation and 
collation of reports. 

There are several advantages in calling for written 
reports. One is that, in preparing a report in this form, 
the observer has to examine the innovations more care- 
fully and critically, and set out his thoughts in a logical 
sequence. Another is that he obtains a much deeper 
and more comprehensive knowledge of the latest 
developments and trends than he would if he were 
simply observing casually. Even greater benefits are 
obtained if all reports are collated and presented in the 
form of a consolidated summary to be circulated for the 
benefit of the whole firm. This could be a significant 
help in the conditions of increasing competition that lie 
ahead of the industry, especially in European markets. 
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OW that automatic transmission systems for the larger 

types of car have been developed to an acceptable 
standard, much work is being done in Britain and other 
European countries to evolve satisfactory units for vehicles 
in the 14 to 2} litres category. Of the several smaller-car 
automatic transmissions known to be under development— 
and referred to in the 1960 London Show Review issue of 
Automobile Engineer—among the first to go into production 
is the Borg-Warner Model 35. This new unit, which is of 
American design, has been thoroughly investigated by a 
number of British and Continental car manufacturers, and 
will be available as an optional extra on certain B.M.C. cars, 
which will be exhibited at this month’s London Show. 
For the production of the Model 35 transmission, the Borg- 
Warner factory at Letchworth, Herts, has been considerably 
extended; the facilities now available will permit an output 
of up to 800 units a day. 

For any automatic transmission to be truly competitive 
with .a conventional manually controlled gearbox, its 
penalties in terms of cost, weight and efficiency must 
obviously be strictly limited. The lower the rating of the 
unit, however, the closer these limits usually become: in the 
case of cars of relatively low power: weight ratios, the com- 
bination of unduly high weight and low efficiency could 
seriously impair the performance and economy; moreover, 
the price consciousness of the intending purchaser inevitably 
tends to increase in inverse proportion to his means. From 
these considerations it follows that the design problems in 
respect of an automatic transmission become more intract- 
able as the engine size is reduced. Consequently, if produc- 
tion units of the Model 35 come up to expectations, great 
credit will be due to Borg-Warner Ltd, in Great Britain, 
by whom almost all the development work has been 
done, as well as to the parent firm, the Warner Gear Co. 

In brief, the new unit features a hydrokinetic torque 
converter and a compound epicyclic gear train, controlled 
by a system of clutches and band brakes to provide three 
forward ratios and reverse. Though based on the Warner 
Gear Co. Model 8 unit, it differs from this in several 
respects: the most important of these differences are con- 
siderably reduced weight, and improvements in the hydraulic 
control system and the quality of the gear changes. The 
new unit was designed to suit engines of between 14 and 
24 litres in its standard form; this upper limit is, of course, 
approximately the lower limit for the current Borg-Warner 
Model DG transmission. To cater for such a relatively wide 
range, two different sizes of converter are available. From 
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Borg-Warner Model 35 


Part I: The Mechanical Aspects of a Compact 


Three-Speed Automatic Unit, Intended 
for the Medium-Size Car 


Three-quarter rear view of the Borg- 
Warner Model 35 unit. To minimize the 
weight, aluminium alloy diecastings 
are employed for the casing; the oil 
pan underneath is a steel pressing 


experience gained so far, it appears that units fitted with the 
smaller converter should, in fact, prove suitable for use with 
engines as small as 1-3 litres. On the other hand, by 
employing higher-capacity clutches—with a small increase 
in the overall length and height—in addition to the larger 
converter, application should be practicable to engines of 
3 litres or even more. This increase in the scope of the 
transmission offers the prospect of lower production costs. 

The weight has been minimized by the extensive use of 
light alloys and by careful consideration to detail design. 
According to the manufacturers, the complete unit for a 
1} litre engine weighs 1124 lb dry, which is only 3 or 4 Ib 
heavier than the conventional four-speed gearbox and clutch 
it is intended to replace. In the case of the typical three- 
speed gearbox, the disadvantage would be only 5 to 6lb. 

Although the maximum torque multiplication of the 
converter is relatively large, namely 2:1, a creditably high 
efficiency has been achieved. In addition, care has been 
taken to ensure that the mechanical losses in bearings, seals 
and other moving parts are as low as possible. Consequently, 
it is claimed that the maximum speed of a car equipped with 
the Model 35 transmission should be only 4 to 7 per cent 
lower than that of the same vehicle with a normal gearbox. 
Whereas fuel consumption is naturally greatly influenced 
by traffic and road conditions, and by driving methods, it is 
considered that the average penalty would be of the order 
of 14 m.p.g. 

An improvement over the larger Borg-Warner tans- 
mission is that a holding position, providing engine braking, 
is available on intermediate as well as bottom gear, whereas 
on the earlier unit only bottom gear can be held for that 
purpose. The quality of the changes has been enhanced by 
the introduction of an interrelation between the throttle 
position and the hydraulic pressure in the control system. 
To avoid unnecessary changes of gear, the control system is 
arranged so that automatic down-shifts do not occur even 
under full throttle, unless the throttle pedal is fully depressed 
through a detent, or until the road speed falls below a critical 
value, which is deliberately set very low. The practicability 
of this arrangement is due to the fact that the torque con- 
verter is operative in all gears. In fact, it is considered by 
Borg-Warner Ltd. that the conversion range is sufficiently 
wide to permit the existing final-drive ratio to be raised in 
some instances, with benefit to the fuel consumption. 

A feature of some importance is that push or tow starting 
of the car is practicable in the event of battery failure or 
other trouble. This facility is obtained by the incorporation 
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Transmission 


of a hydraulic pump driven from the output shaft of the 
transmission, in addition to the one driven from the engine 
through the converter. In view of the current trend towards 
the reduction of routine servicing on motor vehicles, it is 
noteworthy that the common hydraulic and lubrication 
system is filled for life by the factory, and requires no 
periodic draining and refilling. According to the manufac- 
turers, the robustness of the controls and components is such 
that adjustments should not normally be necessary during 
the life of the unit. 


Selector positions and operational characteristics 


The transmission is controlled by the usual selector lever 
on the steering column, and the lever quadrant has five 
positions, marked L, D, N, R and P. If the first of these, 
which is known as the lock-up position, is selected from 
rest, the unit will remain in low gear regardless of the speed 
of the vehicle or the degree of throttle opening, thus provid- 


Above: This view from ahead shows the bell-housing for the 
torque converter, and the bolted-on, cast iron body of the front 
oil pump. Below: The components of the rear clutch; in both 
the clutches, alternate plates have facings of sintered bronze 


\( 
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ing maximum engine braking. Selection of L when the car 
the other hand, causes an immediate 
down-shift to occur to second gear The transmission 
remains locked in this gear, to provide moderate engine 
braking, until the speed falls below about 10 m.p.h, or until 
the throttle pedal is fully depressed between this speed and 

in either case the transmission shifts into 
again is locked in that state. For obvious 
not be selected at road speeds above 


is in third gear, on 


about 20 m.p.h 
and 
reasons, L should 
about 60 m.p.h 
For all normal driving, of course, the D range is employed 
In the customary manner, changes of ratio then occur under 
the combined influence of road speed and throttle position 
There is the usual kick-down control for obtaining a lower 
ratio than that in use, to give maximum acceleration, 
provided that the road speed is below the pre-set upper limit 
for the lower ratio. Below the minimum speed for the 
upshift to second gear, the transmission freewheels in first 
A table showing typical speeds at which gear shifts 


low gear, 


gear 
occur is reproduced on page 369. 

In the N or neutral position of the selector, the torque con- 
verter continues to be driven by the engine, but the epicyclic 
train is free, so no power is transmitted to the rear wheels 
R is the normal reverse position, in which engine braking 
remains effective. The only difference between P and N is 
that, in the former, the output shaft of the unit is mechani- 
cally locked to the casing: for the engine to be started, the 
lever must be in one of these two positions 

It is noteworthy that, in the interest of simplicity and 
minimum weight, no hydraulic interlocks are provided. Con- 
sequently, it is, for instance, possible for reverse to be 
engaged while the vehicle is travelling forward at speed 
Since the R and D positions on the selector quadrant are 
separated by neutral, however, and the selection of reverse, 
lock-up or park involves the negotiation of baulking gates 
risk of inadvertent engagement is 


on the quadrant, the 


clearly very small 


Construction 
he transmission is contained in alloy 
diecastings—the bell-housing enclosing the torque converter, 
the casing for the clutches, band brakes and gear set, and the 
Both the first and the third portions are 
a high-silicon alloy, whereas the casing is a 


three aluminium 


rear extension 


gravity cast in 
silicon-copper alloy pressure diecasting. These castings are 
mutually located by spigots and are bolted together. Into 
the front and rear walls of the main casing are spigoted the 
cast iron bodies of the two hydraulic pumps, which are 
secured by bolts 

Approximately mid-way between the 


member, the function of 


casing 
will be 


ends of the 


is a steel support which 
























General arrangement of the Model 35 transmission fitted with the 94 in diameter torque 
converter. Among the features that can be seen are the one-way clutch, immediately behind 
the medial support member in the casing, and the needle roller thrust bearings installed on 
each side of the forward sun gear; there is a similar bearing between the rear half of the 
planetary pinion carrier and the flange on which the annulus gear is fitted 


















































It is pushed into the bore of the casing 
against a shallow shoulder, and is located and secured by 
the dowel end of one of the bolts securing the rear servo to 
the bottom face of the casing; this dowel end enters a blind 


described later. 


hole in the support member. The hydraulic fluid is con- 
tained in a pressed steei pan, which is also bolted to the 
underside of the casing and encloses the valve body assembly. 
Transmissions fitted with the smaller, 95 in diameter, con- 
verter have a fluid capacity of 11} pt, whereas the capacity 
is increased to 14; pt if the larger converter, which has a 
diameter of 11 in, is employed. 

Both the torque converters are of generally similar design, 
and are of the familiar three-element type. As can be seen 


To increase the scope 
of the transmission, 
an 11 in diameter 
torque converter, seen 
here, is available as 
an alternative to the 
4 in diameter version 
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from one of the accompanying illustrations, the units are 
fabricated from steel pressings, with the exception of the 
stator of the 94 in converter, which is an aluminium casting. 
The input member is to the rear of the runner and its 
casing is extended forward to overlap the flange of the 
frontal pressing of the converter, to which it is welded. 
In the centre of this pressing is a welded-on spigot peg, 
which enters an axial hole in the crankshaft flange to locate 
the assembly thereon. Four bolts secure the casing to a 
drive plate, which embodies the starter ring gear and is also 
bolted to the crankshaft flange. 

The stator member of the converter is mounted on the 
end of a long, hollow boss that projects forward from the 
pump adaptor on the front wall of the transmission housing. 
Within this boss are two plain bearings, of the steel-backed 
babbitt type, carrying the runner shaft. This shaft is an 
alloy steel forging, and is splined at its leading end to accept 
the flanged hub to which the runner is riveted. At its rear 
end, the shaft increases in diameter, and terminates in a 
radial flange with a splined periphery. 

In a counterbore in the rear end of the runner shaft is 
another steel-backed babbitt bearing for the leading end of 
an intermediate shaft, which is an alloy steel forging of 
carburizing grade. Located on splines at the leading end 
of this intermediate shaft is the driven member of the front 
clutch, and integral with it near its rear end is the “forward” 
sun wheel of the gear train, which will be described later. 
Behind this sun wheel, the intermediate shaft is carried in 
a plain bearing mounted in the rear half of the planet pinion 
carrier, to which further reference will also be made. The 
extremity of the shaft, which is of reduced diameter, enters 
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a counterbore in the leading end of the output shaft. Since 
both these shafts are drilled to provide passages for the 
hydraulic fluid, which passes from one to the other, the 
counterbore is sealed by a ring installed in a groove round 
the intermediate shaft. 

The driving or outer member of the front clutch is a grey 
iron casting of relatively complex shape, since it embodies 
part of the rear clutch, which is in tandem with the front 





unit. In essence, this casting consists of a radial web 
portion with two annular flanges, one projecting forward 
and the other to the rear. The first of these flanges is at 
the periphery and forms the drum of the front clutch; the 
other is of smaller diameter and constitutes the inner 
member of the rear clutch. A central boss in the web portion 
bears on the sealing rings for the front clutch, carried in 
grooves round the intermediate shaft 

Internal splines in the leading 
splined flange of the runner shaft, and also locate the peri 
pheral dogs of the three plain steel driving plates of the 
front clutch. The four driven plates, which have internal 
dogs registering in splines on the clutch centre, are also of 
steel but have bonded-on, circumferentially grooved facings 
of sintered bronze. Although the rear clutch is generally of 
similar design to the front one, it has five plates of each type, 
and differs in respect of the spring loading: a dished, plate 
type spring is employed for the front clutch but the rear 
unit features a helical spring. The spring loading in both 
instances is towards the disengaged position, so the clutches 
are engaged by the application of hydraulic pressure 

In the case of the rear clutch, the outer member 
of course is the driven one—is also made of 
exterior serves as the frictional surface for the front 
brake, and its boss is keyed to a sleeve. This sleeve, an En.4 


flange register on the 


which 


grey iron; its 


band 


forging, runs on the 


are a 


intermediate shaft; mounted in its bore 
bearing at the front and a steel-backed 
Integral with it, 


needle roller 


and 


babbitt type plain bearing at the rear 
at its 
train 
a sliding fit 
the 


As 


rear end, is the “reverse” sun gear of the epicycl 
The hydraulic piston that actuates the rear clutch is 
leading end, that for 
intermediate shaft 


the bos: 


sleeve, near its 
carried 


from the general arrangement, 


this 
being 


on 


front clutch on the 


can be seen 


The assembly is 
mounted on the output 
shaft mmediately behind 
pump; it is 
min 


governor 


the rear oil 
counterweighted to 
mize vibration There ore 
alternative designs for the 


output shaft and extension 


of the driven member of the rear clutch is embraced by that 
of the medial support member, to which reference was made 
in the second paragraph of this section; there is an annular 


space between the two. This space forms part of the 
hydraulic distributional system and is divided by three 
sealing rings, carried in grooves on the inner boss. The 


other boss, which projects rearward from the web portion 
of the support member, is in turn encircled by a sleeve 
member that is attached to the pinion carrier of the gear set 
there is a considerable radial gap between the boss and the 
sleeve, to accommodate a one-way clutch of the sprag type 
he pinion malleable iron casting, 
comprises an outer drum and a web that forms a mounting 
for the leading ends of the fixed spindles of the planet 
pinions. The exterior of the drum portion forms the fric- 
tional surface for the rear band brake. Both the band brakes 
are identical, incorporating a new and very effective paper- 
However, the hydraulic servos that 


carrier, a pearlitic 


based friction material 
actuate the bands differ in several respects, of which the most 
important is that the front servo, which is released whenever 


the rear clutch is applied, is of the double-acting type—being 
both applied and released by hydraulic pressure—whereas 
the rear unit is released by a spring when the fluid is 


exhausted from it 
There are six planetary spindles, disposed as three pairs; 











Table I—TYPICAL APPROXIMATE SPEEDS FOR GEAR SHIFTS 
Road speed—m.p.h. 
Condition —— -- — -- ——-— - ea 
lto2 2to 3 3to 2 3tol 2tol 
Selector at D— 
closed throttle 6 13 6 2 
full throttle 20 4) 15 2 2 
kick-down 31 55 45 25 25 
Selector at L— 
closed throttle Above 8 8 5 
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A input member of torque converter; B stator; C runner; O front clutch; E rear clutch 
F front band brake; G one-way clutch; Wi rear band brake; J epicyclic gear train 


Diagrammatic view of the operating elements of the transmission. For 
first gear, D and H are both applied in the lock-up position of the 
selector lever, whereas in the drive range D and G are functioning 
In either range, second gear is engaged by the application of D and 
F; for top gear, however, F is released and E is applied. The reverse 
condition of the transmission involves the application of both E and H 


5 4 ’ %, The epicyclic train 
+ 2 8 consists of two sun 
gears, three pairs of 
planetary pinions and 
/ 2 . an annulus gear. All 
“he ( 5 | the tooth numbers are 
\ Ly specified in the text 





Above: Transverse sectional view of the front band brake and its 
actuating servo, which is of double-acting design. A new type of 
friction material, with a paper base, is used. Below: In contrast 
with the servo of the front band brake, that of the rear assembly 
is a single-acting unit; the piston is returned by a conical spring 





their leading ends are pressed into the carrier, and their rear 
ends into the flange of a supporting member situated behind 
the forward sun wheel. On one spindle of each pair is a 
double pinion, and on the other is a single, smaller pinion. 
The pinion bearings are of the needle roller type. Of the 
double pinions, the leading portions mesh with the reverse 
sun gear only, while the second ones mesh with the annulus 
gear and with the single pinions, which in turn are in mesh 
with the forward sun wheel. The annulus is mounted on a 
flange that is integral with the output shaft of the trans- 
mission, which it therefore drives, and on its periphery are 
teeth for engagement by a pawl when the selector lever is 
moved to the parking position. 

For all the pinions, SAE 4047M steel is employed, and 
the annulus is a forging of the same material. The gears 
are of the single-helical type, with a helix angle of 25 deg 
13 min 2 sec, an involute tooth form and a diametral pitch 
of 16. On the reverse and forward sun gears there are 32 
and 28 teeth respectively; both portions of the double pinions 
have 17 teeth, the single pinions have 16 teeth, and in the 
annulus there are 67 teeth. 

The leading end of the output shaft has a double-diameter 
counterbore. In the larger-diameter part of this counter- 
bore is a plain bearing, within which runs the boss of the 
flanged member carrying the rear ends of the planet 
spindles; there is another plain bearing between the bore of 
this boss and the intermediate shaft. The smaller-diameter 
portion of the counterbore has already been referred to, as 
housing the rear end of the intermediate shaft. 

Steel to SAE 8620 specification is used for the output shaft, 
the leading end of which is supported in a plain bearing 
pressed into the bore of the rear wall of the transmission 
casing. Aft of the wall, the shaft is embraced by the long 
boss of the bolted-on rear hydraulic pump; in this portion 
of the shaft are three grooves carrying sealing rings which 
bear on the bore of the boss. The lands between these rings 
comprise part of the oil distributional system to and from 
the centrifugal type governor, which is mounted on the shaft 
immediately behind the boss just mentioned. An interesting 
detail of the governor, which will be dealt with in greater 
detail in Part II of this article, is that the working assembly 
is counterweighted to minimize vibration. On the output 
shaft, further to the rear, is a nylon gear for the speedometer 
drive, which is taken from the rear extension of the trans- 
mission casing, in the orthodox manner. Various designs of 
extension are available to suit the vehicle manufacturer’s 
preference in respect of the length and the bearing arrange- 
ments for the propeller shaft. 


Hydraulic pumps 

Both pumps are of what can best be described as the 
eccentric gear type; in effect, this type is an epicyclic varia- 
tion of the conventional gear pump. The driving gear is 
mounted coaxially on its shaft, and the driven gear, which 
is larger and of annular form, is free to revolve in the body 
of the pump about a parallel axis. Consequently, the two 
gears mesh over a relatively short arc, and are separated for 
the rest of their circumferences by a crescent-shape space. 
This space is almost filled by a baffle member of similar 
shape, and the oil is carried round in two streams, between 
the teeth of each gear and the edges of the baffle, from the 
intake to the outlet port. 

In the case of the front pump, which has the larger 
capacity of the two, the driving gear is mounted on a bush; 
it is driven by the hub that projects rearward from the torque 
converter. This bush embraces the extended boss of the 
pump adaptor, previously mentioned as providing a mount- 
ing for the stator member of the converter. The driving 
gear of the rear pump is located on the output shaft against 
a shoulder, and the drive is transmitted to it by a key. In 
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the front pump, both gears are made of a medium carbon 
steel, which material is also used for the driven gear of the 
rear pump; the driving gear of the rear pump, however, is 
of sintered iron. It is noteworthy that, to prevent scuffing, 
the Parco-Lubrite treatment is applied to the steel] gears 


Power flow 

The power flow in the various conditions of the trans- 
mission is shown in an accompanying diagrammatic illustra- 
tion. When D is selected and first gear is engaged, the front 
clutch is applied, thus connecting the runner of the torque 
converter to the forward sun gear; the rear clutch and the 
two band brakes are released. Rotation of the pinion carrier 
in a direction opposite to that of the engine is prevented by 
the one-way clutch, so the gear train provides a ratio of 
2-39:1 when the engine is pulling. On a trailing throttle, 
though, the pinion carrier over-runs and the gear train 
free-wheels. 

This free-wheeling in first gear not only ensures a good 
quality of change between the lower two ratios but also 
confers greater smoothness of the drive in dense traffic, 
because of the absence of engine braking. When full engine 
braking is required, L is of course selected: in the first gear 


condition of this range, the rear band is applied to hold the 
carrier stationary on both drive and over-run. The applica 
tion of the band clearly does not affect the gear ratio 

In second gear, the power flow is the same whether the 
control lever is in the L or the D position. The front clutch 
is applied, as in first gear, so the torque converter is again 
connected to the forward sun gear. By the application of 
the front band brake, the reverse sun gear is held stationary, 
and so the gear set provides the intermediate ratio of 1-45: 1 
The engagement of top gear is effected by releasing the front 
band and applying both the front and rear clutches, thereby 
connecting the runner of the converter to both the forward 
and reverse sun gears. It follows that these gears are locked 
together, the gear set rotates as a unit, and the ratio ts 
therefore 1:1 

When either the neutral or parking position is selected, 
the front and rear clutches are disengaged, so no power is 
transmitted from the converter to the gear set; the front and 
rear bands are also released. For reverse, the rear clutch 
is applied, to couple the converter to the reverse sun gear 
Since the rear band is applied as well, holding the pinion 
carrier stationary, the gear set provides a reduction of 
2-09:1 in the reverse direction of rotation, 


Larger Diesel Engine for Land-Rovers 





In external appearance, the new 2-3 litre Rover diese! unit differs 
little from its smaller predecessor. However, several modifications 
have been made, and the specific power output has been raised from 
the previous 25b.h.p/litre to 27-1 b.h.p/litre, or over 8 per cent 


FTER a production run of about four years, the Land- 
Fs Rover 2 litre diesel engine is to be replaced by a more 
powerful unit with a swept volume of 2,286 cm*. Although 
the new engine is basically similar to its predecessor, it 
differs from it in several important respects. The increase 
in swept volume has been obtained by enlarging the bore 
from 85:°725 mm to 90-475 mm, without alteration to the 
existing stroke of 88-9 mm. 

Because of the greater power and torque, to which reference 
will be made later, the three-bearing crankshaft has been 
stiffened by increasing the diameter and fillet radii of the 
crankpins. The crankpins of the smaller engine have a 
nominal diameter of 2-125 in and a fillet radius of 0-100 to 
0-110 in, whereas the corresponding figures for the 2:3 
litre unit are 2-312 in and 0-140 to 0-150 in. It is noteworthy 
that, in the new block, the cylinder bores are integral, 
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whereas wet liners were previously employed; tests have 
shown the integral bores to have a longer life than the liners. 
No change has been made to the four-bearing camshaft or its 
duplex roller chain drive, which incorporates an automatic 
tensioner sprocket 

As before, Ricardo Comet V combustion chambers are 
employed, but they embody a Rover provisional patent 
that was developed in the 2 litre engine and has been further 
modified for the new unit. This patent covers the incorpora- 
tion of pimples on the surface of the chamber, their purposes 
being to improve the heat transfer between the surface and 
the gas, and to assist mixing of the air and fuel; the better 
mixing reduces noise by shortening the delay period, and 
permits a more retarded injection timing without loss of 
efficiency. It has been found, too, that this feature facilitates 
low-temperature starting. The compression ratio is rela- 
tively high at 23: 1 

It will be recalled that the Rover 2 litre diesel engine was 
one of the first to be fitted with the C.A.V. DPA distributor 
type fuel pump. A speed-sensitive, automatic advance 
device is now embodied in the pump. It has an operating 
range of 5 deg of the crankshaft, and its use has enabled the 
maximum full-load speed of the engine to be raised from 
3,500 to 4,000 r.p.m 

Other modifications include the adoption of a heavier 
flywheel, of 8 per cent higher inertia, and of a larger fan 
and a radiator of increased capacity. In addition, the sump 
flange has been stiffened and the rear oil seal of the crankshaft 
is of a new and more efficient type. The last-mentioned 
modification hes been made to ensure satisfactory sealing 
when the vehicle is operating on steep slopes for lengthy 
periods. 

In the case of the 2 litre engine, the power output and 
torque were respectively 51:2 b.h.p. at 3,500 r.p.m, and 
87 lb-ft at 2,000 r.p.m. Since the larger unit produces 
62 b.h.p at 4,000 r.p.m. and 103 Ib-ft at 1,800 r.p.m, the 
increase of approximately 11 per cent in the swept volume 
has been accompanied by gains of 21 per cent in the power 
output and 18 per cent in the torque. The fuel consumption 
in service has not been appreciably altered, and about 
28 m.p.g. should be obtainable in average circumstances 
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General view of the cooling fan and air filter section of the engineering test laboratories, showing the rigs that are used for testing the fans 


F.V.R.D.E. 


Part Il: 


FWNHE engineering test laboratories of the F.V.R.D.E. at 

I Chobham, which are the responsibility of the Deputy 
Director in charge of research, offer a common service to 
the various design departments of the Establishment. They 
form a self-contained unit under their own Superintendent 
and, in relation to the enormous range of work undertaken, 
their staff is by no means large. Whereas the employment 
of a relatively small staff does avoid redundancy during 
quieter periods, it also results in considerable pressure 
when several major projects are being undertaken simul- 
taneously, as frequently occurs. 

At present, the nominal strength of the department is 43. 
rhis figure includes the Superintendent and also the works 
manager, who is responsible for the operation and mainten- 
ance of the plant, and the manufacture of any special rigs 
and equipment required for test purposes. The department 
has a well-equipped small machine shop with limited work- 
shop facilities, any job beyond their scope being passed to 
the main workshops described in Part I of this article. 

In charge of the various projects, of which as many as 
200 may be in hand at any one time, are four qualified 
chartered engineers. Under them are eight unchartered 
technical engineers who are directly responsible for the work 
carried out in the laboratories by 24 men of the so-called 
industrial grades—mechanics, labourers and _ storemen. 
Because of their small number, the mechanics are deliberately 
encouraged to become proficient in as many different aspects 
of the work as possible. This generalization, as opposed to 
specialization, has two objectives: it stimulates interest in the 
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work, by avoiding any tendency for an employee to get into 
a rut, and it minimizes continuity difficulties due to the wide 
range of test work involved, and to holidays; clearly, with an 
organization of this type, there can be no general shut-down 
in the summer. A shorthand typist and a clerical officer 
deal with all correspondence and reports for publication 

The remaining members of the staff are employed in the 
drawing office, and consist of a senior draughtsman and 
four draughtsmen. Their primary task is the designing of 
rigs and other apparatus for the test work. However, they 
are also concerned with the illustration of failures that 
occur on test, for inclusion in reports, and in some instances 
with preparing drawings of suggested modifications to avoid 
further failures. 

A detailed survey of the facilities and methods used in the 
engineering test laboratories was given in the June 1955, 
issue of Automobile Engineer, in an article by the Super- 
intendent. Although much of this description is still valid, 
there have been sufficient changes to warrant an independent 
review of the department and its work. Before turning to 
this, though, it may be of interest to recapitulate the main 
reasons—given in the article just mentioned—for the 
decision, taken early in 1941, to establish these laboratories. 
Apart from their obvious advantages for ad hoc investigations, 
controlled laboratory tests are valuable in the following 
circumstances: 

a) when an operational run of several hours’ duration is 
needed to establish steady conditions 
b) when inaccessibility after installation in the vehicle 
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concerned makes observation of the test component or 

assembly impossible 

c) when it is inconvenient to convey vehicles, equipment, 
supplies and personnel to a suitable natural test site 

d) when there would be delay in the occurrence of suitable 
natural test conditions. 

Briefly, the engineering test laboratories include sections for 
the testing of fans and air filters, tyres, engines, transmissions 
and suspensions. In addition, there are tropical and cold 
chambers, a vehicle dynamometer installation, a general 
test room for complete vehicles, a shock test section, and an 
instrument store and calibration section, in which minor 
repairs can be effected. The buildings in which the labora- 
tories are housed were built mainly during the war, but 
additions have been made more recently to increase the 
facilities. 

During the earlier years, a considerable amount of work 
was done in the fan and filter laboratory to evolve really 
accurate and consistent test methods. This programme was 
regarded as essential because of the discrepancies that 
frequently occurred between the performance figures 
obtained in the laboratory and those quoted by manufac- 
turers. It is worthy of mention that some of the special rigs 
and methods developed have since been adopted by industry 

For fan testing, the basic method is to fit the unit to the 
end of a cylindrical duct, drive it, and measure the air output 
by means of a pitot-static device. Normally, the fan is driven 
by a motoring dynamometer, and the speed is varied by an 
automobile gearbox. Wooden bell-mouths are fitted to the 
fan assemblies to provide a smooth entry for the air. 

A difficulty encountered earlier in air filter testing was to 
provide a consistent and accurately metered flow of the sand 
used, so a special technique of sand feed was evolved which, 
incidentally, was subsequently taken up by a well-known 
manufacturer of filters. From the metering device, the sand 
is fed directly into the filter on its test rig, the rate of flow 
being directly related to that at which the air is sucked 
through the unit by a centrifugal fan; this air throughput 
is measured by means of an orifice plate and manometer 
Since the weight of sand delivered in a given time is known, 
the efficiency of the filter can be calculated from the difference 
between the weights of the filter before and after the test 

For accuracy in filter testing, the sand used must be of a 
consistent specification and very carefully weighed. The 
sand analysis methods developed at Chobham eventually 
formed the basis of a DTD specification, and were valuable 
in the preparation of B.S.1701. Weighing is done on a large 
Webb balance having an accuracy of one part in 150,000 
Another essential in this work is the efficient cleaning of the 
filter elements after testing, and this is done in a special shop 
Although the present method of filter testing is both accurate 
and reliable, improved ones are now under development. 

In the tyre testing shop are three drum type test machines, 
which are generally similar to those used by the Dunlop 
Rubber Co, Ltd. Of the three, the largest can apply a 
load of up to 10 tons and it accommodates one or two tyres; 
if two are to be tested simultaneously, they are mounted 
diametrically opposite each other; though their peripheral 
speeds must clearly be the same, they can be differently 
loaded. The other two machines, which are identical with 
each other and can apply a maximum load of 3 tons, each 
have two drums, mounted on a common shaft. Two tyres 
can be tested at different loads at the same time, one on each 
drum. 

On all three machines, speeds of up to about 70 m.p.h 
are obtainable, and there is a separate cooling air system for 
eachtyre. The speed of the air can be adjusted to any desired 
value, independently of the drum speed, so that allowance 
can be made for the blanking effect of mudguards or other 
parts of the vehicle concerned. Tyre temperatures are 
measured by the usual method of a small thermocouple 
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housed in a hypodermic needle. The large number of tests 
carried out in the laboratory has enabled a correlation to be 
found between the temperatures developed on the machines 
and those obtained on the road. Since, by virtue of this 
correlation, the optimum tyre size for a given duty can be 
determined, vehicle manufacturers’ proposals regarding 
original equipment for a new vehicle can be verified 

Another machine in the tyre laboratory is for the testing 
of resistance to impact. A weight carrying a spike is dropped 
on to the tyre from a predetermined height, and the rebound 
is measured; the drop is repeated until failure of the tyre 
occurs. The length of the spike is adjusted before the test, 
to ensure that it does not fully penetrate the plies, and the 
height of the drop is varied with the size and type of tyre. A 
maximum drop of 15 ft is practicable, and the machine has a 
capacity of 3,000 ft-lb. Tread prints and tyre deflection 
under load are measured on a large Avery platform weigher, 
the capacity of which is 6 tons 

When this article was being prepared, an 
reorganization of the engine test facilities was taking place 
Originally, some of the dynamometers were of the water 
brake type, but eddy-current units are replacing these for 
all the static beds. Several water brakes will, however, be 
retained for special tests. The space within the building 
occupied by the water cooling towers for the superseded 
water brakes is being given over to an additional 400 h.p 
test bed, and the recent removal from the test shop of the 
vehicle dynamometer installation—to which reference will be 
made later—to another site has further increased the capacity 
of this laboratory. When the changeover is completed, there 
will be a range of dynamometers suitable for the testing of 
engines of all types and of up to 1,000 h.p. It is worthy of 
mention that the standard method adopted for insulating 
the concrete base blocks of the beds is to install a 2 in 
layer of cork beneath the block and around all four sides 


extensive 


An important branch of the work of the laboratories is shock 
machine. For vertical 


testing, which is carried out on this 
impacts, a weight is dropped on an anvil adjacent to the test 
item, whereas the other loadings are applied by a pendulum 














There are three machines of the 
drum type in the tyre testing 
laboratory; the nearer two are 
of identical design, the third 
being larger. Each machine can 
accommodate two tyres at a time, 
and the cooling air supplies to 
them are separately adjustable 


Above: A noteworthy feature of this rig 
for testing the Chobham constant-velocity 
universal joints is that the torque is 
locked into the system; the electric motor 
only has to overcome the internal losses. 
Above right: When a clutch is tested to 
destruction in the burst chamber, a large 
amount of damage can be caused. Records 
of bursting tests can be obtained by the 
use of a cinematograph camera, which is 
aimed through a slot in the armoured wall 
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In the engine test laboratory is a wide 
range of eddy-current dynamometers, one 
of the largest of which is this 1,000 h.p 
unit. The base block is insulated from 
its surroundings by a 2in cork layer 
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In the test shop for transmission units and suspension 
components, which adjoins the engine laboratory, there are 
eddy-current dynamometers of various sizes for trials of 
gearboxes, fluid couplings and blowers. For testing the 
Chobham constant-velocity universal joints, a very ingenious 
method and rig has been evolved by the staff of the Labora- 
tories: by means of the rig, the joints can be run at full 
torque, and at any desired speed, without the need of a 
large external source of power. Two shaft and joint assem- 
blies are used, coupled together at each end by gears to form 
a closed circuit. The gears of each train are enclosed in an 
oilbath case. 

One of the gear trains is mounted on the rig and is con- 
nected to a 12 h.p. variable-speed electric motor. The other 
is carried on vertical swivels on two wishbone links attached 
to the rig, so that it can be set to simulate any desired 
suspension or steering deflection. By means of a loading bar 
and a muff coupling, the desired torque is pre-loaded into 
the closed circuit, the two shaft and joint assemblies then 
working in opposition. Thus the electric motor has only to 
overcome the friction in the bearings, joints and gears of 
the system. 

This principle of loading in opposition has also been used 
for testing final-drive gears and is currently employed for 
suspension torsion bars on another machine in the same shop 
As one of the bars is unloaded the other is loaded, the net 
torque in the system remaining constant. The fluctuating 
deflection is applied by means of arms, mounted on the free 
ends of the bars, and a crank and connecting rod system 
actuated by a 15 h.p. variable-speed electric motor. Adjust- 
ments can be made to the throw, and the connecting rod 
length, to give the desired range of twist, which can be up to 
70 deg. The bars work all the time in the positive load 
range, and they are twisted in opposition before the rods are 
coupled to the arms. 

For the investigation of torsional and vibrational effects on 
chassis, this laboratory is equipped with a large drum 
dynamometer. There are two drums, each of 5 ft diameter, 
and one or both can be used for test purposes. On the drums, 
which are driven by a 50h.p. electric motor and have a 
maximum peripheral speed of 70 m.p.h, are mounted cam 
segments that provide the required deflection. A maximum 
lift of 6 in is practicable, and each drum can carry up to 
four segments. The equipment is also used for testing the 


The dynamometer tunnel used for testing 
tanks and other large vehicles was built 
in a disused wading trough, to minimize 
transmission of noise. There are two 500 
h.p. water dynamometers, one at each side; 
the control room, which has double glazing. 
can be seen at a higher level on the left 
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resilient wheels referred to in Part I of this article, in the 
section on research. In this case, the wheel concerned is 
fitted in place of one of the drums and is loaded from above. 

Bursting tests are sometimes desirable to ascertain the 
margin of safety of clutches, brake drums or fans. These 
tests are performed in this shop, in a special pit protected by 
armour plate. Components weighing up to cwt can be 
run on the rig, which embodies a variable-speed electric 
motor and gearing to give a maximum output speed of 
9,000 r.p.m. A cinematograph camera can be directed 
through a slot in the armour plating, to obtain a record of 
the tests 

The shock testing machine is also housed in this section 
of the laboratories. It is hardly necessary to point out that 
a fighting vehicle is likely to be the target of ballistic missiles, 
and it is of little use to have ahull that resists explosions if 
the equipment it carries is rendered useless thereby It 
follows that really effective shock-absorbent mountings are 
essential for delicate items such as instruments, radio sets 
and gunnery apparatus. Very careful attention is given in 
the design department to the layout of these mountings, and 
each type produced is thoroughly tested 

By means of the machine installed, it is possible to apply 
shock loading in all three planes. For vertical loadings, the 
unit under test is bolted to a plate carrying a steel anvil; the 
supporting structure of the plate is mounted on leaf springs, 
to minimize the transmission of the impact to the floor. 
The loading is produced by dropping a steel block on to the 
anvil. To give a consistent and clean release of the block, 
the hoisting mechanism incorporates an electromagnetic 
chuck. Various blocks, the heaviest of which weighs 56 Ib, 
are used, depending on the nature of the test. The block 
is guided during its fall, which can be through any distance 
from 61n to 5ft 

Lateral loading is applied by a heavy pendulum, which 


has a maximum angle of swing of 70 deg. The pendulum 


arm is of fixed length, but the weight on it can be varied as 
required for any particular test, with a maximum of 56 Ib, 


After rotation of the anvil holder plate horizontally through 
90 deg, this pendulum is used to produce longitudinal shock 
loading 

Numerous purposes are served by the tropical chamber, 
among them the investigation of the efficiency, at various 
temperatures and humidities, of air conditioning plant for 








personnel and equipment. Fire fighting apparatus and 
electrical gear can be tested under actual operating conditions, 
and both the corrosional and starting characteristics of gas 
turbine power units can be studied. Not the least important 
function of the chamber is to enable reliable data to be 
obtained regarding the liability of the growth of mould 
spores on fabrics and other materials. 


The chamber is 36 ft long 20 ft wide x 16 ft high, and 


it has a full-size opening at one end to permit the entry of 


large vehicles. A combination of steam radiators and solar 
ray lamps is employed to produce the desired conditions. 
The number of lamps in use is governed by the size of the 
equipment under test, but sufficient are available to generate 
360 B.Th.U/ft?-hr. To minimize the rate of heat loss, the 
walls and roof are insulated by a 9 in layer of cork. 

For the measurement of power, if necessary, during run- 
ning tests, a water brake can be installed, and there are 
facilities for leading exhaust gases outside the building. A 
new technique of temperature raising, in which the solar ray 
lamps are replaced by heaters of special design, is under 
development, but nothing further can be said about it at this 
stage. At present, temperatures of up to 200 deg F can be 
generated, with strictly controlled humidity, and saturation 
is possible at temperatures as high as 125degF. The 
temperature control is accurate to within 2 deg F, and 
that of humidity to within +1 per cent. 

In view of the high temperatures in which the tropical 
chamber personnel have to work, deconditioning is effected 
before they go out into the open air. On leaving the chamber, 
each man spends a minute or two in an adjoining one, 
maintained at an intermediate temperature. He then goes 
to the shower room, which is rather cooler, and is expected to 
finish his ablutions with a cold shower, to close the pores of 
the skin. After the shower, he dresses and spends at least 
15 minutes in the rest room—at normal indoor temperature— 
before going outside. In the normal way, the deconditioning 
takes a minimum of half an hour, and the excellent health 
record of those concerned is certainly a tribute to its value 


Having regard for its temperature range, the cold chamber 
is thought to be one of the largest in the country: its measure- 
ments are 32 32 16ft and the door size is 12™ 12 ft. 
Its refrigerating plant can extract 600,000 B.Th.U/hr, 
which results in the attainment of ambient temperatures 
down to —40 deg F, or even lower if the cooling load is 
small. This plant is of the absorption type, which has a 
superior performance to the vapour-compression type at 
very low temperatures. From the serviceability viewpoint, 
there is the additional advantage of no working parts other 
than the brine pumps and the air fans. To obviate internal 
icing of the plant, the air is dried before being cooled, by 
passing through concentrated brine. 

A double air-lock entrance minimizes the refrigeration loss 
caused by members of the staff going into or out of the 
chamber. To enable running tests to be done, an eddy- 
current dynamometer is installed in an adjoining room, with 
a shaft extension through the wall into the cold chamber. 
This dynamometer has an absorption rating of 175 h.p, 
and can provide 70 h.p. for motoring. 

When engines are being run, it is essential that pollution 
of the air by exhaust gases be minimized. Should the 


pollution exceed a safe level, it would, of course, be necessary 
to change the air completely, and therefore subsequently to 


Left: The refrigeration plant for the cold chamber operates on the 
absorption principle, and has a high extraction capacity. Above 
Among the effects that can be studied in the cold chamber is ice 
accretion, in this instance on the barre! of a large-calibre gun 


re-cool the chamber. On this account the equipment 
includes a CO indicator, and tests are carried out regularly 
for the presence of other contaminants. 

There are no stringent regulations for the welfare of those 
working in the cold chamber. Special clothing is, of course, 
worn whenever the exposure to low temperatures is to be 
prolonged; this clothing is of the pattern currently used by 
the armed forces. In addition, workers are encouraged to 
come out for a warm-up as soon as they begin to feel chilled 
or to lose sensation in their fingers. It is worthy of comment 
that the men working in this section are among the healthiest 
in the Establishment. 

The construction of the chamber is of interest in a number 
of respects. Freezing of the ground, with the consequent 
risk of cracking of the foundations, is avoided by having a 
concrete sub-floor built on piers, with an air space between 
it and the main foundations. Above this sub-floor is a 9 in 
thick layer of cork, on top of which is the chamber floor. 
The walls and roof are also insulated with 9in of cork 
applied in three 3 in layers with staggered joints. Under the 
roof is a dummy ceiling, and the air supply duct is led from 
the refrigerating plant through the intervening space. 

In the roof are installed the steam batteries for defreezing 
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General view of the suspension 
test courses on the track that 
forms part of the Establishment. 
The pavé is considered to be as 
severe as that at M.I.R.A. In 
the middle are a boulder course 
and one—the nearer—in which 
iron domes are incorporated. A 
slatted course is on the right 








the chamber when necessary. By using this heating plant, 
it is in fact possible to carry out hot as well as cold tests in 
the one chamber. However, an ambient temperature of 
120 deg F must not be exceeded, or softening of the bitumen 
sealer used for the cork is likely to occur. 

The vehicle dynamometer tunnel is constructed in a 
disused tank wading trough. As was mentioned earlier, it was 
originally in the main building, but the noise was distracting 
to workers in other sections, and even to local residents; 
in addition, rebuilding was needed to meet future require- 
ments. The estimated cost of rebuilding and of effective 
sound insulation was found to be so high that it was decided 
to use an alternative site. Experiments revealed that, thanks 
to the depth of the wading trough, and the steepness of its 
end ramps, the noise generated by a tank on an endurance 
run at full throttle was not troublesome in the nearest shop. 

As an indication of the care taken by the F.V.R.D.E. to 
minimize the expenditure of public money, it should be 
recorded that the total cost of fitting out the trough, installing 
whatever new equipment was needed, and transferring the 
existing plant to the site, was approximately a third of that 
quoted for modifying and sound proofing the old tunnel. 

In the tunnel, which has a steel floor, the temperature and 
humidity of the air are controlled. The vehicle under test is 
anchored to the floor and is coupled to two water dynamo- 
meters, one on each side, which have a combined absorption 
capacity of 1,000 h.p. To keep the static temperature of the 
vehicle down to the desired level, there is a battery of mobile 
electric fans on stands. These fans can be used either as 
recirculators or to provide a fresh-air system, by closing or 
opening louvres in the end doors of the tunnel. All the 
controls and instruments are situated in a double-glazed 
control room above the working section of the tunnel. 

The remaining section of the laboratories consists of a 
general test chamber for complete vehicles and equipment. 
It contains a drum dynamometer of 400 h.p. absorption 
capacity, and so is used for testing the smaller types of 
vehicle that cannot be set up in the tunnel. Heating apparatus 
is used to generate elevated ambient temperatures, of up to 
160 deg F, but there is no humidity control. A large 
ducted fan, on a mobile mounting, provides a recirculatory 
air flow to simulate vehicle movement. In this way, it is 
possible to test the performance of air conditioning and other 
equipment in circumstances approximating closely to those 
obtained during service. 

The normal instrumentation and controls are installed in 
an air conditioned, glass fronted cabin at the side of the 
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chamber, adjacent to the dynamometer. Since the chamber 
is asbestos lined, it can also be used for comparative noise 
level tests of the simpler type. Owing to the limitations of 
the existing layout, however, plans are being prepared for 
an improved chamber. The intention is that this should 
have an operating temperature range of from —50 to +160 
deg F, and that it should be possible also to simulate 
altitudes of up to about 8,000 ft, the highest likely to be 
encountered in service by a fighting vehicle. 


Trials and development services division 

After a prototype fighting vehicle has been built, or 
modifications have been prepared for an existing one, the 
necessary testing work is carried out by the trials and 
development services division. This division is subdivided 
into a development trials group, military and development 
services sections, and the workshops already described. The 
trials group is further split into three wings, which deal 
respectively with tracked vehicles, wheeled vehicles and 
armament. Of these three wings, the first two are situated 
at Chobham, but the third, an almost entirely self-contained 
unit, is in Scotland. No other reference will be made here 
to the armament wing, because its work is outside the scope 
of this journal. 

For convenience in organization and the allocation of 
personnel, the tracked and wheeled vehicle wings each 
comprise two sections. In the case of the tracked or A 
vehicles, one section deals with tanks, and the other with 
carriers and flotation equipment. The B vehicle wing, on 
the other hand, consists of light and heavy sections, the line 
between them being drawn—though not rigidly—at a 
vehicle weight of 10 tons. Whereas there is a constant 
turnover of light wheeled vehicles, the other sections have a 
more stable complement of vehicles, except when new 
prototypes come in for test. The allocation covers all 
vehicles of the appropriate types that are currently in service, 
and they are modified or fitted with new equipment in 
accordance with the particular projects in hand. 

There are three additional sections in the trials group: one 
is an electrical and instrument section, the second is a vehicle 
maintenance section, and the third is the plant squad. The 
first provides a common service to both vehicle wings, its 
main activity being the instrumentation of vehicles for 
the trials. All wheeled vehicles on trials are serviced by the 
maintenance section, which is also responsible for the 
administrative vehicles in the branch, but the tracked vehicles 
are serviced by their drivers. The plant squad is kept very 











Layout of the test track that is adjacent to 
the Establishment, at Longcross, near Chobham 


A F.V.R.D.E. buildings; ®8 Bailey bridge over public road 
C marshalling area and track control tower; D outer 
circuit; E suspension courses; F test slopes; G slip pad 
Hi wading pit, articulation gauges and ramps; J tilting 
platform; K winch test house; L snake mountain course 


fully employed on maintaining the existing cross-country 
tracks and, from time to time, on constructing new tracks 
and other test facilities that require the use of earth-moving 
equipment. 

All trials records, including vehicle logs and details of 
modifications embodied, are maintained by the headquarters 
staff of the trials group. The staff officer responsible for 
these records is also in charge of the track controllers 
stationed at each of the three testing areas in regular use. 
Of the development services mentioned earlier, the most 
important are the drawing office, the photographic section 
and the technical library. 

The three test tracks referred to in the last paragraph are 
situated at or near Chobham. Each area serves a different 
purpose. The first is used for speed and endurance running, 
and for tests of suspension, handling and other character- 
istics, details of which will be given later. At the second 
there is a series of four cross-country courses, grouped in an 
area of about one square mile, each of which has been care- 
fully plotted to serve a particular purpose. They consist of 
a short circuit that is used for demonstration purposes, and 
rough road, heavy vehicle and alpine courses. 

All wheeled vehicles and light 
tracked ones are run on these 
courses, whereas tanks, heavy 
tracked vehicles and, on occasion, 
heavy wheeled vehicles—such as 
gun tractors—operate at the third 
area, which is an Army training 
site and has no specific circuits. 
It is dusty in dry weather and 
provides plenty of relatively light 
mud after spells of rain. Other 
areas providing heavier mud 
are sometimes used, but no 


Above left: A tank undergoing tests 
in the wading pit, the water depth 
of which can be increased to 16ft 
for flotation trials. Left: For the 
investigation of fouling points and 
body tilt, articulation gauges are 
used; here, a six-wheel chassis is 
seen on a gauge of the compound type 
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entirely suitably dune region, for sand trials, is locally 
available. 

On the accompanying plans is shown the layout of the 
first test area. It consists in essence of an outer circuit of 
approximately triangular shape, within which are the other 
facilities. To provide free access from the Establishment, 
and also to avoid damage to the public road by tracked 
vehicles, entry is only by way of a Bailey bridge over this 
road. This bridge has a load bearing capacity of 70 tons for 
tracked vehicles and 100 tons for wheeled vehicles. Since 
it also crosses the outer test circuit, vehicles entering or 
leaving the area do not interfere with trials in progress 
For the bridge, a ramp leads into the marshalling area, on 
which is sited the track control tower. 

On the outer circuit, the direction of running is changed at 
midday each day. The layout of the circuit is such that all 
service wheeled vehicles can sustain their maximum cruising 
speed on it. Adjacent to the contro] tower is the sharpest 
of the three corners, which is banked for 40 m.p.h. Then, 
travelling anti-clockwise round the circuit, comes the longest 
side of the triangle; this is not quite straight but incorporates 
two slight bends, one of each hand. The second corner, 


banked for 30 m.p.h, is less acute than the first and leads to 


a short straight followed by an obtuse-angle bend that is 
banked only sufficiently for the quick drainage of surface 
water. 

On the final straight is a level, measured quarter-mile. 
Lap timing can be done, to a sufficient degree of accuracy, 
by means of a stop-watch in the control tower. The length 
of the circuit is just over 2 miles. 

For obvious reasons, the outer circuit is virtually level, so 
what is called the snake mountain course has been provided 
to permit assessment of the hill climbing abilities on the road, 
the gear change and the handling characteristics on combined 
bends and gradients. This course leads over hilly terrain, 
from the middle of the first side of the triangle to that of the 
second side. Its length is about } mile and it incorporates 
corners and gradients of varying serverities, some of them 
considerable. 

Occupying a quarter-mile stretch parallel to the final 
straight are the three suspension courses—slatted, pavé, 
and boulder—the first and third of which are each divided 
into two sections. Both sections of the slatted course have 
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the same layout, in that transverse ribs of concrete, about 
4 in wide, are let into the tarmac surface. However, in one 
section of this course the slats are 1 in high, and in the 
other the height is 2in. Each section has several rows 
of these ribs, the longitudinal pitching of which varies 
between one row and another. Thus, it is possible to check 
the behaviour of the suspension at different frequencies of 
impact, and to vary the frequency between one side of the 
vehicle and the other. 

Though short in comparison with its equivalent at 
M.I.R.A., the pavé course is of equal severity, as can be 
gauged from one of the accompanying illustrations. The 
first section of the boulder course is just what its name 
suggests—an agglomeration of rough boulders of different 
shapes and sizes. It is not normally tackled by wheeled 
vehicles, for reasons that are only too apparent when it is 
inspected; re-laying is necessary at fairly frequent intervals 
because the weight of the tracked vehicles causes consolida- 
tion, and consequently reduced severity. In the second 
section of this course, the boulders are replaced by iron 
domes, about 4 in high, let into a concrete surface at a rela- 
tively wide spacing 

There are four concrete test slopes, all of the same height 


A good indication of the conditions in 
ports of the cross-country courses can 
be gained from this illustration. The 
loaded trailer has sunk nearly to wheel 
depth in the mud, and a heavy tank is 
being employed as a recovery vehicle. In 
this area there are numerous gradients, 
as well as some extremely rough surfaces 


but of different gradients; their height is appreciably 
greater than that of the M.I.R.A. slopes. The gradients and 
angles of the four hills are as follows: 1 in 4, 14 deg; 1 in 3, 
18} deg; 1 in 2, 26} deg; and 1 in 1-73, 30 deg. Wooden 
sleepers are let into the surface of the two steeper slopes, 
to provide adequate grip for the tracks of tanks. The 
slopes lead up to a large flat area, where vehicles can turn, at 
the far side of which are several anchorage points. When a 
vehicle is being tested on the steeper gradients, and there is a 
chance of its running back, it is connected to one of the 
anchorage points by a check cable. 

Adjacent to the turning area is the large, circular slip pad, 
which is over 150 yards across. Situated at the edge of this 
pad is the tilting platform. The purpose of this platform, 
which is about 40 ft long, is to permit the maximum safe 
angle of static tilt to be determined for vehicles of all sizes. 
Normally, the lateral tilt only is required, but in certain 
instances the longitudinal figure may be needed. For this 
reason, the platform is wide enough for all save the largest 
types of fighting vehicles to be mounted transversely on it. 
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The platform is a steel, fabricated structure; as viewed in 
plan, it is of rectangular form, and its pivot axis is 
situated midway between the longer sides. At one side of 
the platform are eight hydraulic rams, grouped in fours. 
Because the pivot axis is below the centre of gravity of the 
platform assembly, tilting is self-energized once a slight, 
initial displacement has been imparted. To prevent twisting 
of the platform, the rams are hydraulically interconnected; 
their function, after initiating the tilt, is to control the angle 
of displacement, up to the maximum of 50 deg, and to 
return the platform to the horizontal position on completion 
of the test. Chock plates can be mounted at any desired 
points on the platform to prevent a vehicle from sliding 
sideways, and steel cables are used to restrain it as soon as 
overturning begins. 

Near the tilting platform are the wading pit and a variety 
of articulation and other gauges. The wading pit is big 
enough to be used also for flotation tests, and it has a maxi- 
mum water depth of no less than 16 ft. Water drains in 
under gravity from an adjoining storage tank, and is pumped 
back to the tank when not required. The entry and exit 
ramps of the pit are very steep, to simulate severe conditions 
of operation, and are slatted to provide track grip. 

For the benefit of those who are unfamiliar with articula- 
tion gauges, such a gauge consists essentially of a flat-top 
ramp and a pit. One front wheel of the vehicle is placed on 
the ramp and the opposite rear wheel in the pit. Fouling 
points on the vehicle can then be investigated, and measure- 


New Alloy Steel 


CCORDING to The International Nickel Co. (Mond) 
Ltd, Thames House, Millbank, London, S.W.1,a useful 
new nickel alloy steel has been developed and patented by 
the company’s U.S.A. associate, The International Nickel 
Co. Inc. In addition to its 18 per cent nickel content, this 
new steel contains 5 per cent molybdenum, 7 per cent 
cobalt and less than 0-5 per cent titanium; its maximum 
carbon content is 0-05 per cent. The yield strength of the 
material is stated to exceed 111 tons/in* and the tempera- 
ture for zero ductility is below —80 deg F. Moreover, the 
notched tensile strength, measured in the most severe con- 
ditions with a notch radius of 0-0005 in, is unusually high, 
at 178 tons/in*. 

The combination of high strength, ductility and toughness 
is developed by means of a simple heat treatment involving 
the age-hardening of martensite, a process that has therefore 
been called Mar-ageing. After leaving the mill at the appro- 
priate temperaiure, the steel is air cooled to room tempera- 
ture; it is then heated to 900 deg F, which is held for three 
hours, and is again air cooled. Prior to the heat treaiment 
just mentioned, solution annealing at 1,500 deg F is optional, 
but subsequent quenching is unnecessary. 

It is stated that the steel can be readily welded by either 
manual or automatic techniques, and pre-heating is not 
required. After welding, the softened area is restored to 
full strength by a second Mar-ageing treatment, which also 
serves to induce properties in the weld metal that closely 
approach those of the base material. It is expected that, 
by varying the composition of the steel, tensile strengths as 
high as 220 tons/in* or more will be obtainable. 


Development in Control Cables 


A MINOR disadvantage of the orthodox Bowden type of 
control cabie is, of course, that adequate lubrication is 
necessary in many applications if efficient operation is to 
be ensured. Because of the tendency of oil or grease to dry 
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ments made of the degree of body tilt in relation to suspension 
movement. If desired, the ramp can be used without the 
pit, or vice versa. 

In addition to gauges of this type—known as simple 
articulation gauges—there are compound gauges for six- 
wheelers. These have two sets of ramps and pits for the 
rear wheels, but one set is reversed in relation to the other. 
Consequently, if the leading rear wheel on one side is on a 
ramp, the trailing one on the same side is in a pit, and the 
converse applies to the wheels on the other side. 

Other gauges are used for determining belly clearance. 
Each of these consists of a double ramp, forming a shallow 
inverted V with an equal gradient on each side. To enable 
the clearance of various types of vehicle to be investigated, 
there are three belly gauges, differing in respect of the slope 
of the ramps. 

The remaining facility comprises three loading gauges, the 
function of which is to permit assessment of the suitability of 
vehicles for transportation by air or water. Each gauge 
consists of a concrete ramp leading to a level surface and 
surmounted by a steel scaffolding structure. The gradient 
and height of each ramp corresponds to that used, in the 
worst conditions, with the appropriate type of aircraft or 
landing craft, and the superstructure simulates the opening 
through which the vehicle must pass. In the case of the two 
landing craft gauges, there is a bed of shingle at the bottom, 
which reproduces the conditions of loading and unloading 
that would occur on a beach. Concluded 


out when subjected to under-bonnet temperatures, engine 
control cables of motor vehicles tend to become jerky in 
action if not lubricated frequently. On this account, linkage 
systems are, in general, more favoured than cables for 
throttle controls, in spite of the problems imposed by the 
flexible mounting of power units. 

To ensure a smooth, low-friction action in relatively high 
temperatures, without the necessity of lubrication, Teleflex 
Products Ltd, of Basildon, Essex, have developed a new 
type of control cable assembly incorporating a plastics 
sheath. The inner wire runs directly within this sheath, 
which is an extruded tube of Rigidex high-density polythene; 
Rigidex is a trade name of British Resin Products Ltd, a 
leading manufacturer of this material. To reinforce the 
sheath, spiral windings of wire and rayon are employed, 
and the covering of the outer casing is p.v.c. 

Owing to the smooth bore of the polythene tube, and the 
low coefficient of friction of this material on steel, the 
efficiency of the control is high, even if the loading is con- 
siderable and loops or bends are embodied. In addition, 
high-density polythene is stated to be impervious to moisture 
and resistant to oil and wear. Teleflex Products have adopted 
the name Flexatrol for this assembly, which can be supplied 
in any desired length and with a variety of end fittings, to 
suit the requirements of any particular application. 


Special Number 


The Show Review number of Automobile Engineer will be 
published on Monday, the 27th November. It will constitute 
a critical review of the interesting new exhibits and will have 
features and design 


illustrations of special 
characteristics. This special issue can be obtained, by order 
from newsagents throughout the United Kingdom, price 
$s 6d net. Readers are reminded that it is necessary to 


order early from a newsagent to secure a copy. 


numerous 
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Hydrostatic Transmissions 


Extensive Range of German Units to be Manufactured in Great Britain by The Plessey Co. Ltd. 





The complete Hydro-Stabil axle unit, intended for fork-lift trucks 
and factory vehicles, is very compact. It consists of a variable- 
displacement hydraulic pump and two motors of fixed displacement 


N agreement has been concluded for The Plessey Co. 
Ltd., to manufacture and market hydrostatic trans- 
missions under licence from Guldner Motoren Werke, 
Germany. These transmissions, which are designated 
Hydro-Stabil, will be built in a 50,000 ft® factory acquired 
by Plessey at Cheney Manor, Swindon. Since the factory 
will not be in full operation for about two years, however, 
the interim demand will be met first by the import of com- 
plete units from Germany, and subsequently by the 
assembly at Swindon of German-made components. 

Hydro-Stabil transmissions have been in production for 
the past five years and have been successfully applied to a 
variety of machinery, including mechanical handling equip- 
ment and factory vehicles. Because two important features 
of the Guldner system are positive control and an infinitely 
variable, stepless drive, many other possible uses are 
envisaged, such as in mobile cranes, tractors, machine tools 
and rolling mills. 

There are ten sizes of Hydro-Stabil pump and motor, 
ranging from 3 to 120h.p, and both fixed- and variable 
displacement versions are available. In each case, the 
basic Toma principle is followed: the axial cylinders are 
disposed in a ring, and the pistons are connected to a plate 
that is integral with and normal to a shaft; since the cylinder 
block and the pistons thus rotate in unison with the shaft, 
the slipper pads of the swashplate arrangement are replaced 
by ball joints. The capacity of the unit is governed by the 
angular displacement of the axis of the cylinder block from 
that of the shaft. In the case of a fixed-displacement pump 
or motor, this angle is 25 deg, whereas on a variable-dis- 
placement unit it can be varied from zero to that figure in 
either direction. To permit articulation, the housing of the 
cylinder block is mounted on trunnion bearings, which can 
be seen in one of the accompanying illustrations 

A complete transmission system normally consists, of 
course, of a pump and one or more motors. If a variable 
displacement is required, this is provided by the pump 
rather than the motors, and the variations of the pump 
capacity are effected either manually or by means of a servo 
actuator. If desired, a variable-displacement pump can be 
fitted with a pressure-sensitive servo positioner, to ensure 
constancy of the horse-power output, and hence the most 
efficient use of the prime mover. The servos are powered 
by one of two detachable gear type pumps, the second of 
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which provides a pressure boost to the intake ports and 
maintains the necessary rate of oil circulation for lubrication 
and cooling. These pumps are mounted within the casing, 
to obviate external oilways. 

For factory runabouts and fork-lift trucks, the Guldner 
company has developed a complete axle unit comprising a 
variable-displacement pump and two motors, one driving 
each wheel through a reduction gear. This unit has a maxi- 
mum output of 22 h.p, a maximum torque of 2,380 lb-ft, 
and a maximum input speed of 2,200r.p.m. The axle 
casing forms the reservoir for 5 gal of fluid. Control is by 
two pedals situated side by side: depression of one pedal from 
the neutral or no-displacement position causes the wheels to 
revolve in one direction, and reverse rotation results from 
depressing the other pedal; the degree of depression controls 
the speed ratio between the input shaft of the pump and the 
output shafts of the motors. The weight of the unit is 
505 Ib, inclusive of the fluid. 

A demonstration given by The Plessey Co. in September 
revealed that this system, as applied to a factory runabout 
called the Hydrocar, conferred remarkable ease of control. 
The vehicle, which is designed to transport loads of two 
tons at speeds up to 20 m.p.h, could be inched up or down a 
1 in 4 gradient or manoeuvred very smoothly in confined 
spaces. Its diesel engine is fitted with a variable-datum 
governor controlled by a lever on the steering column, so can 
be run at any desired speed while leaving the driver’s hands 
free; this feature would be particularly advantageous in 
the case of a fork-lift truck. Because of the high starting 
torque available, it is stated that the Hydrocar is capable 
of towing a trailer weighing as much as 10 tons. 


This view of a part-sectioned pump shows the trunnion bearings 
for the cylinder block housing and, below, the servo actuator 
and the positioner that ensures constancy of the power output 
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This is the hard-top version of 
the Pininfarina Ferrari 400 Super 
America model illustrated on the 
opposite page. Because of the 
very low bonnet line, the vent on 
top of the lid is unusually high 


Continental Coachwork 





Part 2 


A Review of the Latest Trends and Some of the Noteworthy Features of This Year’s Models 


HE first part of this article appeared in our September 

issue. It began with a review of latest trends, and con- 
tinued with sections outlining interesting features of models 
recently produced by the Continental coachbuilders. In 
this second part, there are some more comments on interest- 
ing details, and the products of the different manufacturers 
continue to be dealt with in alphabetical order. 


Pininfarina 

As usual, Pininfarina this year have exhibited a relatively 
large selection of bodies. In the saloon car class, they 
include versions ranging from the Fiat 1200 to the Chevrolet 
Corvair. Among their sports cars are the 400 Ferrari Super 
America and Alfa Romeo Giulietta Spider. The Ferrari 
400 Super America is a sports coupé. It is a design con- 
ceived with due regard to aerodynamic efficiency, and some 
indication of its performance potential can be derived from 


A simple console assembly is fitted beneath the facia of the Pininfarina 
Ferrari hard top vehicle. Above it, are two rotary valves for controlling 
the direction of flow of the air for the interior heating and ventilation 


the fact that its engine develops 400 b.h.p. at 6,750 r.p.m. 

A noteworthy feature of the front end arrangement is that 
there are no protrusions, except that of the bonnet vent. 
Perspex fairings are fitted over the headlamps, the lines of 
their lower edges on each side flowing into those of the tops 
of the wing openings. It is claimed that the slope of the 
front end causes the air stream to apply a downward force 
to help to ensure good road holding and steering. The 
radiator air intake opening is of lenticular shape and carries 
the traditional large-mesh grille. The flow of air through 
the engine compartment is facilitated by a scuttle vent on 
each side. 

Slender lines characterize the roof, and the rearward 
raked windscreen pillars are unusual in that they are curved 
to follow the streamlined form of the glass. A channel 
section pressed in the side panels of the body forms a 
horizontal line extending from the front wheel opening, over 


The door trim arrangement of the Pininfarina Ferrari Super America. A 
clean layout has been obtained by virtue of the facts that the window 
is electrically actuated and the door handle is in line with the armrest 
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the top of the rear wheel opening, to the wrap round portion 
of the rear bumper. This line gives an illusion of length 
and divides the side of the vehicle harmoniously into two 
equal portions below the waistline. The door handle is a 
pull-up lever in a deep recess. 

A noteworthy feature of the rear end is the simplicity of 
its styling. This is achieved by housing the rear and stop 
lamps in apertures in the two-piece rear bumper, where 
they harmonize with the two pairs of exhaust tail pipes, one 
on each side, below them. Number plate illumination lamps 
are housed in the open inner ends of the two pieces of the 
bumper. In the centre, a reversing lamp is mounted below 
the level of the bumper, and it is of rectangular form, to 
harmonize with the boot lid handle above it. 

Another version of this vehicle is the convertible model, 
with a detachable hard top. This, like the fixed-head coupé, 
has a very low radiator air intake opening but is a more 


On the right is illustrated the 
streamlined, Super America 
sports coupé version of the 
Pininfarina Ferrari 400, and 
below is a view of the rear end 
of the vehicle. Unusual features 
of the layout at the rear are the 
recessing of the rear lamps in 
the small overriders, and of the 
number plate illumination lamps 
within the inner ends of the 
two-piece bumper assembly 





practical general purpose vehicle, having conventionally 
mounted headlamps on the wings and auxiliary lamps on 
the grille. Scoops behind the radiator grille direct air 
on to the brake drums. There are rubber inserts in the 
leading edges of the bumper overriders 

On the bonnet lid there is an unusually high vent, to clear 
the carburettors. Its front end stands 2} in proud of the 
surrounding panel, and its edge is fitted with a chromium 
plated garnish strip. Inside the opening, there is a large- 
mesh, rectangular grille to match that in the radiator air 
intake. A feature that is unusual now among European cars 
is the humped wing crowns at the front and rear. Hori- 
zontal flow is maintained, however, by a pressed line in the 
side panelling: it is skilfully positioned, extending from a 
point slightly less than 1 in above the front wheel opening 
to scarcely $ in above the rear one. From the illustration it 
can be seen that the direction indicators are placed so as 
to continue this line forward to the centre of the headlamp. 
The leading edge of the rear quarter light is of unusual 
shape, but it harmonizes with the curves of the waistline 
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and of those that define the edges of the door-shut pillar 

At the rear of the vehicle, the back light has only a very 
shallow camber. The panel surround continues the profile 
out to a marked line where it joins the rear quarters. Above, 
the roof is overhung, and there are air extraction vents 
below the overhung portion. This roof and rear light 
assembly is removable. It is secured by three toggle clips 
on the windscreen headrail and two hook-like retainers on 
the lower rail of the rear light, together with a spigot for 
the location of the quarter light at the top of each door shut 
pillar. 

A neat group of three lamps is housed vertically in the 
trailing end of the rear wing. Horizontal features are 
accentuated by two pressed lines across the rear panels 
one forms a sill at the lower edge of the boot opening, and 
the other is above the number plate ,mounting, which is 
Below, an eye is formed in each overrider on 


on the boot lid 





the bumper, and through it project twin exhaust pipes 
Above the eye on each side, but mounted on the skirt panel, 
is a reflector. The construction of the bumper is unusual in 
that it comprises three pieces, the two junctions being 
concealed by the overriders. There are attachment points 
to the chassis and body at each end of the centre portion 
and also at the ends of the side pieces 

By virtue of the rear engine layout of the Chevrolet 
Corvair, an unusual approach to the styling of an American 
car has been adopted for the body by Pininfarina. The 
bonnet is carried down to a very low level, and its lid is 
hinged on the bumper overriders! As is common practice 
in America, the bumper is flush with the skirt panel. An 


Twin exhaust tail-pipes project from the small overriders at the rear 
of the hard-top version built on the Pininfarina Ferrari 400 chassis 














accompanying illustration shows the elegant door handles, 
well chosen to match the overall styling conception. 

At the rear of the vehicle, the bumper overriders are little 
more than chromium plated overlays on the body panels. 
The bumper section between them is also laid on the panels. 
Large vents, for engine cooling, are pierced near the upper 
edge of the bonnet lid. On each side, the rear wing crowns, 
the rear lamp assembly and the swept under overriders are 
virtually a continuous line in the form of a semi-ellipse, on 
the minor axis, and this line is echoed by a similar one 
pressed in the side of the rear quarter panelling, as can be 
seen from the illustration on the right. 

As in most of the Pininfarina models, a sheet of foamed 
plastics is laid beneath the carpet, and a rubber mat is 
attached on top, in the areas most subject to wear. The 


Left: Because of the rear engine 
layout, this Pininfarina Chevrolet 
Corvair has a very low bonnet 
profile, and the lid is hinged on 
the two overriders on the bumper 


Be!ow : Rear end of the Pininfarina 
Corvair, showing the harmony of 
line on the rear quarter panels 





Left: An unusual form of door handle, with an elongated press-in centre 
portion, is employed on the Pininfarina Chevrolet Corvair model 


Below, left: A very large vent for the air-conditioning system is 
incorporated in each dash side panel of the Pininfarina Chevrolet 


accompanying illustration shows the simplicity of the dash 
facia layout. There is an unusually large vent in each dash 
side panel, which directs air, either warm or cool, into the 
interior. 

On the Pininfarina Flaminia models, a new feature is the 
neat air conditioning unit shown in an accompanying illus- 


tration. This unit is an optional extra and is supplied by 
Ipra, of Via Spalato 68, Torino. The compressor employed 
is the Tecumseh HA850. It is used in conjunction with a 
condenser, fitted in front of the radiator, and an evaporator 
in a box mounted beneath the dash facia. On the face of 
the box are two control knobs, one for the air supply and 
the other for the temperature, and three large, adjustable 
rotary louvre assemblies for regulating the direction of the 
stream of outgoing air. 


Touring 

The Touring Superloggera Berlinetta Praho is based on 
the Alfa Romeo 2000 chassis. It is of interest because it is 
another example of styling to accommodate the four head- 
lamp arrangement. The lamps are mounted horizontally 
side by side in the forward ends of the wings. To avoid 
undue width locally, the wing panels are wrapped closely 
around each side. Another device to reduce the width of 
the wing crowns is the formation of a line along the centre, 
by dropping the panel sharply to the level of the bonnet 
surround. ‘This line extends forwards from the windscreen 
pillar to a point about 7} in from the headlamps, where it is 
swept inwards and then forwards again just inboard of the 
inner lamp. The depth of the drop from the crown line is 
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By virtue of the concave rear light on 
the Touring Superloggera Berlinetta Praho, 
the boot lid can be opened wider than 
would be possible with a conventional con- 
vex glass and rear quarter and canopy 


The four headlamps and modified Alfa 
Romeo grille layout of the Touring Berlinetta 
Praho conforms with modern conceptions 


about 14 in at the point where it sweeps inwards, and it 
tapers to zero at the windscreen pillar. There is also a line 
pressed along the spine of the bonnet lid, as can be seen 
from the illustration above. 

The horizontal layout of the lamps harmonizes well with 
the elongated rectangular forms of the side leaves of the 
Alfa Romeo trefoil grille. At the outer extremity of each 
of these leaves there is a circular, direction indicator 
lamp mounted on a rectangular chromium plated bezel 
assembly. The forward portion of the bonnet surround 
panel is turned sharply downward to form another hori- 
zontal line at the level of the top rail of the central leaf of 
the trefoil. 

At the rear of this vehicle, there is a large concave back 
light, which is approximately 204 in deep. The only advan- 
tage of this arrangement would appear to be that it enables 
the boot lid to be opened wider than would otherwise be 
possible. All the pillars above the waistrail are slender, the 
screen pillars, including the frame of the ventilator panel, 
are 2; in wide; without this frame, the width is only 2 in. 
The rear pillars are 3}? in wide, as viewed in side elevation. 
Because of the concave form of the glass, however, the rear 
parcels shelf has had to be deeply dished, for clearance. 


Vignale 

For several years, Vignale have tended to use contrasting 
colours to accentuate horizontal lines, instead of relying 
entirely on chromium plated strips or pressed lines in the 
body panelling. This year’s example is the Vignale En Plein 
body on the Fiat 2100 chassis. The contrasting colours are 
metallic bronze and black, the black being used for a band, 
extending from front to rear, along the side of the vehicle, 
and also on the roof. 

At the front, there is a rectangular, forward projecting air 
intake for the radiator. The grille itself is a chromium 
plated perforated pressing. It has rectangular perforations, 
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The two illustrations at the foot of this 
column are of the Ipra air-conditioning 
unit, as installed in the Pininfarina 
Flaminia models. One is of the evaporator 
box, which is mounted beneath the dash 
facia, and the other is a diagrammatic 
layout of the entire installation in the car 


with the vertical strips between them pressed to form rec- 
tangular section channels. 

The bumper is of large section, and overriders are fitted 
on it each side of the projecting radiator opening. Two 
auxiliary lamps are mounted underneath the bumper, just 
inboard of the overriders. An unusual feature is the 
mounting of the headlamps and direction indicator lamps 
beneath a hood of complex shape, which can be seen in the 
illustration. This, and the relatively large section of the 
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NEW BRITISH GARS 


Summary of the Noteworthy Features of Recently Introduced Vehicles 


B.M.C. ADO 50 


N the two years since the British Motor Corporation intro- 
duced its ADO 15 cars, these remarkable little vehicles 

have become highly regarded for the excellence of their 
road-holding and cornering. Because of these qualities, a con- 
siderable demand has grown for versions providing even 
better acceleration and higher maximum speed. This 
demand has been met hitherto by the various companies 
specializing in increasing the output of standard engines. 
Now, however, B.M.C. has started production of an 
additional, high-performance range bearing the designation 
ADO 50 and known as the Austin Seven Cooper and Morris 
Mini-Cooper. 

These names give public recognition of the co-operation 
of Cooper Cars Ltd. in the development of the new models, 
the engines of which are basically similar to those installed 
in the 1961 Cooper Formula Junior racing cars, and which 
embody much of the experience gained in racing. Since the 
racing engines operate satisfactorily in an even more highly 
tuned form than do the road-going versions, it is clear that 
the marked superiority of performance of the ADO 50 over 
the ADO 15 should not be accompanied by any risk of basic 
mechanical unreliability. In fact, the normal twelve-month 
guarantee applies. 

The increased power and torque of the ADO 50 engine 
have been obtained by enlarging the swept volume from 
848 cm® to 997 cm’, raising the compression ratio and 
improving the breathing. As would be expected, the overall 
top gear ratio has been raised, and the gearbox ratios are 
closer. To ensure that the braking matches the high per- 
formance, disc brakes are fitted to the front wheels. Various 
improvements have been made to the interior trim, seating, 
instrumentation and sound proofing, thus making the car 
more luxurious. The result of these modifications is a 
vehicle that should be eminently suitable for maintaining 
high average speeds in comfort. 

Because so much of the specification is the same as that 
of the ADO 15, this description and the accompanying data 


Lockheed disc brakes 
of 7 in diameter have 
been adopted for the 
front wheels; the rear 
drum type brakes are 
identical with those of 
the ADO 15 models 








The two-carburettor power unit has a swept volume of 997 cm, as 
against the 848 cm® of the ADO 15, and develops 55 b.h.p; a torsional 
vibration damper is fitted to the crankshaft. Closer gear ratios have 
been adopted, as has a gear lever of the remote control type 


table are abbreviated to cover only the major differences. 
The earlier car was, of course, described in detail in the 
April, May and June 1961 issues of Automobile Engineer, 
and the complete data table was published in our New 
British Cars feature in August 1959. 

To obtain the increase of 174 per cent in the swept volume, 
a crankshaft of 81:28 mm stroke—as against the 68-26 mm 
of the ADO 15 engine—is employed, but the bore has been 
slightly reduced, from 62-9 mm to 62-43 mm. Consequently, 
the larger unit has a stroke: bore ratio of just over 1-3:1, 
which is relatively high by today’s standards. The new 
crankshaft has thicker webs, and the diameter of the over- 
hung portion carrying the clutch has been increased. Owing 
to the wide speed range of the engine, a torsional vibration 
damper is mounted on the nose of the crankshaft. At the 
peak speed of 6,000 r.p.m, the mean piston speed is 
3,230 ft/min, whereas the corresponding figure for the 
848 cm* engine—which has a peak speed of 5,500 r.p.m.— 
is 2,460 ft/min. 

A cylinder head assembly similar to that of the Austin- 
Healey Sprite Mark 2 and the new M.G. Midget is employed. 
Its inlet ports and valves are larger than those of the ADO 
15 head, and double valve springs are fitted. In addition, 
it has better gas flow characteristics, by virtue of modifica- 
tions to the combustion chamber shape. The camshaft 
gives a higher lift and greater overlap than the standard 
shaft. Although the compression ratio is 9:1, the manufac- 
turers state that the engine runs satisfactorily with normal 
premium petrols. Improved induction at high r.p.m. is 
obtained by the use of two S.U. carburettors, with individual 
air filters, mounted on an aluminium inlet manifold; restric- 
tion in the exhaust system is minimized by the use of a three- 
branch layout devoid of sharp bends. 

The gross power output quoted in the table is, of course, 
almost exactly 55 b.h.p/litre; it can be otherwise expressed 
as 2-89 b.h.p/in? of piston area and represents power : weight 
ratios of 0-175 b.h.p/lb of the engine-transmission unit, and 
89.3 b.h.p/ton of the vehicle kerb weight. Maximum torque 
occurs at 3,600 r.p.m, but the curve is unusually flat, as is 
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evidenced by the figure of 50 lb-ft at 1,000 r.p.m.—a drop of 
only 8 per cent. The ratio of maximum torque: torque at 
maximum b.h.p. is 1-13:1, and that of the speeds at maxi- 
mum torque and maximum b.h.p. is 0-6:1. For the 17} per 
cent increase in the swept volume, the power output has 
been raised by 48-6 per cent and the torque by 23-8 per cent, 
which must be regarded as highly creditable. 

Although the layout of the transmission system is 
unaltered, three major changes have been made: a 1-03:1 
reduction replaces the 1:1 gearing between the clutch output 
shaft and the gearbox—thereby raising the overall top gear 


SPECIFICATION DATA 





Gear ratios 
fourth 1:1 
third 1-355:1 
second 1-916:1 
first 20:1 
reverse 3-20:1 


Engine 

Number of cylinders 4 

Bore 62-43 mm 

Stroke 81-28 mm 

Swept volume 997 cm* 

Compression rano 9:1 

Maximum b.h.p 
6,000 r.p.m 

Maximum b.m.e.p. 135 


gross) SS at 
Brakes 

F 

Ib/in* at Lockheed hydra li 


Front lic s 
intensifier 


3.600 r.p.m - tvp with pressure 
an torque 54-5 Ib-ft at Disc diameter in; total swept 
0 r.p.m rea, 102-4 in 
Carburettors Two S.U. HS2, semi Re para , . 
downdraught, with 1} in throttle Near cxneed nhydcraulic drum 
barrels type with pressure - limiting 
~ lve + > 
Dry weight Approximately 315 Ib oe sat = . . * a by 
with fan, radictor, clutch, gear —— . am ' Ciameter 
box, final drive and electrical n ; shoe he mes if total 
swert af ; 
equipment ta wee ir 
Transmission Dimensions 
. ) * for tt 
Gearbox Housed in engine sump = for ADO 15 except for the 
and driven from clutch output K “gags dece | 1380 It 
shaft by helical gears providing ~ agree . 
1-03:1 reduction. Four forward Weight distribution 
ratios, with synchromesh on front 63 per cent 
second, third and fourth rear 37 per cent 





ratio from 3-76:1 to 3-65: l—and the increased torque has 
permitted the use of considerably closer gear ratios. The 
already relatively high third gear ratio has been raised by 
4 per cent, but second, first and reverse are all approximately 
13 per cent higher. In addition, gear changing has been 
made more convenient by the adoption of a remote control 
mechanism, in place of the relatively long and inclined lever 
of the ADO 15. The linkage is enclosed in a cast aluminium 
extension bolted to the rear of the final-drive casing, and 
the short gear lever is positioned vertically, almost imme- 
diately below the rim of the steering wheel, and so is satis- 
factorily close to the driver’s hand. 

At the rear, the brakes are the Lockheed 7 in 
diameter x 1} in wide drum assemblies employed on all four 
wheels of the ADO 15. Lockheed 7 in diameter disc brakes 
of orthodox but commendably compact design are fitted to 
the front wheels, as a result of which the total swept area 
has risen by 43 per cent, and is equivalent to 256 in*/ton 
of the kerb weight. A modification has been made to the 
pressure-limiting valve in the rear brake circuit, to suit it 
to the altered characteristics of the new system, and a 
Lockheed intensifier is embodied to raise the line pressure 
in the front brake circuit. 

Felt linings are applied to most of the body panels, 
including the floor, roof and doors, and considerable care 
has been taken over the insulation of the engine compart- 
ment: the front face of the dash has a quilted covering, and 
thick insulating panels are stuck to the underside of the 
bonnet lid. Some of the damping material, the improved 
trim and the more comprehensive instrumentation are 
featured on the ADO 15 Super models that were announced 
by B.M.C. concurrently with the two ADO 50 cars. 


VAUXHALL VICTOR 


LTHOUGH Vauxhall Motors’ latest 1} litre car is stil] 

designated Victor, it differs so considerably from the 
earlier series of the same name that it can be regarded as a 
completely new model. Not only has the body styling been 
radically changed, in favour of clean lines, but the accommo- 
dation for passengers and luggage has been increased, the 
structural layout improved and greater attention paid to 
durability of finish and protection against corrosion. The 
engine output is slightly greater than before, and a four- 
speed, all-synchromesh gearbox has been developed as an 
optional extra. Another important advance is that the 
number of grease nipples on the chassis has been reduced to 
four, which require attention only at intervals of 12,000 
miles. Three saloon versions and an estate car are offered. 


In appearance, the new Victor bears 
no resemblance to its predecessors; the 
lines are clean, and external decoration 
has been kept to a minimum. There is a 
marked increase in the glass area, and 
the windscreen wipers now operate in a 
parallel sense. In spite of its increased 
size, the Victor is lighter than before 
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The new car is 54in longer and jin wider than its 
predecessor, and its wheelbase is 2 in greater; in addition, 
the front and rear tracks are increased by }in and 1 in 
respectively. However, the overall height has been reduced 
by as much as 2} in, the centre of gravity lowered by 14 in 
and the frontal area decreased by 1 ft®. Since all the accom- 
modational dimensions—including the important one of 
leg room for the occupants of the rear seat—have been 
increased by worthwhile amounts, it is highly creditable that 
the kerb weight has actually been reduced by 70 to 95 Ib, 


according to the model. The ratios of wheelbase : overall 
length, wheelbase : mean track, and mean track : overall 
width are respectively 0-578:1, 1-96:1 and 0-795:1. 

In redesigning the unitary structure, the Vauxhall 
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Owing to the mounting 
of the spare wheel in 
the space behind the 
right-hand wheel arch, 
the boot has the very 
large capacity of 21-4 
ft®. A 10 gal petrol 
tank is now specified 





engineers have concentrated on two objectives—achieving the 
lowest possible ratios of weight to strength and rigidity, and 
minimizing the risk of corrosion. Among the means adopted 
of saving weight is the replacement of the previous bolted-on 
front cross member by an integral structure that carries the 
suspension and the front of the engine. Box-section exten- 
sions ahead of this structure increase the resistance to frontal 
impact. 

Underneath the car, every effort has been made to obviate 
the trapping of mud and water. Sharp corners, pockets, 
undercuts and shelves have been avoided wherever possible, 
and narrow flutes in the floor panels have been replaced by 
large but shallow depressions of elliptical shape. An addi- 
tional means of resisting corrosion is an increase in the 
depth of the initial dip in black primer; the entire body 
below the roof panel is now immersed in a 5,000 gallon tank. 
Subsequently, polythene wax with an aluminium filler is 


SPECIFICATION DATA 





Engine Rear Semi-elliptic leaf springs, 
Number of cylinders 4 with Vauxhall telescopic dampers 
Bore 79°4mm 

Stroke 76:2 mm Steering 

Swept volume 1,508 cm* Type Burman recirculating-ball 
Compression ratio 81:1 (70:1 Ratio 135:1 


optional for export) Turns from lock to lock 3-8 


Mee00 ep — (gross) 563 at Turning circle 36 ft 
Maximum torque 85:6 lb-ft at 
2,200 r.p.m. Brakes 
Maximum 6.m.e.p 140 Ib/in* at Front Lockhead hydraulic with 
2,200 r.p.m. 8in diameter composite drums 
Crankshaft Three bearing, forged having cast iron rims and pressed 
steel steel webs; twin leading shoes, 
Cylinder head Cast iron, with bath léin wide. Total swept area, 
tub type combustion chambers 75:3 in* 
and vertical, in-line valves, push Rear As at front, but leading and 
rod operated trailing shoes. Mechanical 


Carburettor Zenith 34 VN, with actuation by handbrake 


25 mm diameter choke 
Fuel pump AC mechanical 
Dry weight 329 Ib, including clutch 


Transmission 

Clutch Borg and Beck single-dry- 
pines 7 in diameter, with 
ydraulic actuation 

Gearbox Choice of three-speed or 
four-speed, both with synchro- 
mesh on all forward ratios 

Gear ratios 

Three-speed Four-speed 


fourth _ £2 
third B23 1-355: 1 
second 1-635:1 2-130: 1 
first 3-186 :1 329 :1 
reverse 3:05: 1 3-05 


33 
L weight 59 Ib, including bell 
ing 
Propeller shaft Wardy Spicer open 
type, with needle roller bearing 
universal joints 


Final drive 

Type Semi-floating, with hypoid 
bevel reduction 

Ratio Saloons, 3-9 
4125 


1; estate car, 


Suspension 

Front Double transverse wishbone 
type, with coaxial coil springs and 
Vauxhall telescopic dampers, and 
anti-roll bar 


Distribution of braking effort 
front 65 per cent 
rear 35 per cent 


Wheels and tyres 

Wheel type Pressed steel disc, with 
four-stud attachment and 4 in 
wide rims 

Tyres Tubeless, 5-60-13 in 4-ply 
on saloons, 5-90-13 in 6-ply on 
estate car 

Pressures, normally laden 
front 24 Ib/in* 
rear 24 Ib/in’ 


Dimensions 

Wheelbase 8 ft 4in 

Front track 4 ft 2} in 

Rear track 4 ft 3in 

Overall length 14 ft 5} in 

Overall width 5 ft 4in 

Overall height, laden 4 ft 7} in 

Ground clearance, laden 
saloons 63 in 
estate car 7-0in 

Frontal area 19-1 ft* 

Kerb weight, without fuel 
standard saloon 2,080 Ib 
estate car 2,200 Ib 

Weight distribution Standard saloon: 
54 per cent front; 46 per cent 
rear. Estate car, 51 per cent 
front; 49 per cent rear 





sprayed into the sills, to protect their interior surfaces. It 
is worthy of mention that the coating of the underside of 
the body and wings with a bituminous compound was 
introduced by the company in 1957; this treatment is now 
applied over a second, red priming coat, which is sprayed on. 
For the final painting of the bodies, a cellulose-base synthetic 
enamel has been adopted, for which an unusually good 
combination of surface hardness and retention of lustre is 
claimed. 

In the new bodies, seating comfort has been improved 
and the glass area increased. The windscreen pillars now 
have a normal rake which, in conjunction with the wider 
doors, facilitates entering and leaving the car. A change from 
opposed to parallel motion of the wipers has resulted in 
much enhanced forward vision in wet weather. The screen 
embodies the so-called safety zone, of slightly reduced 
toughness, detailed in B.S.857, and described in our 
September issue. 

Several changes have been made to the 1,508 cm® engine 
of the Victor, though the basic dimensions of the earlier 
units are retained. The compression ratio has been raised 
from 7°8:1 to 8-1:1, and the exhaust valves are now alumin- 
ized to increase their life. Weight has been reduced by the 
use of aluminium instead of iron for the induction manifold, 
timing gear case, water and oil pump bodies, clutch 
housing and gearbox rear extension. 

In addition, the engine mounting layout has been modified 
so that 82 per cent instead of 37 per cent of the weight of 
the power unit is carried by the frontal structure of the 
vehicle. This revised arrangement not only reduces the 
bending stresses on the underframe members, but brings 
the front mountings closer to the centre of percussion of 
the engine, thereby providing enhanced smoothness of 
running. Other improvements involve the crankcase 
oreathing and exhaust silencing. 

Both the power output and the torque have been improved 
by the increase in compression ratio and by the better 
breathing of the new inlet manifold. In the case of the gross 
b.h.p, the increase amounts to 3 per cent, at 400 r.p.m. 
higher rotational speed; whereas the maximum torque is 
only a little over 1 per cent more, it is obtained 200 r.p.m. 
further down the speed range. The power output quoted 
in the table is equal to 37:3 b.h.p/litre, 1-84 b.h.p/in® of 
piston area, 0-171 b.h.p/lb of the engine dry weight and 
60-7 b.h.p/ton of the kerb weight of the standard saloon. 
For the ratios of maximum torque : torque at maximum 
b.h.p. and of speed at maximum torque : speed at maximum 
b.h.p, the figures are 1:33:1 and 0-478:1 respectively. 

Although the steering-column gear-change of the earlier 
Victors has been widely regarded as one of the best of its 
type, further improvements have been made to the linkage on 
the new series cars, for which the familiar three-speed 
gearbox remains standard. These changes are claimed to 
give still lighter, smoother and more precise action. The 
new four-speed gearbox has been developed from the three- 
speed version and, to rationalize production as far as possible, 
contains a number of common parts. It has baulk ring type 
synchromesh on all forward gears, and gear changing is 
effected by means of a short, floor mounted lever and a 
remote-control linkage. Vauxhall Motors Ltd. have stated 
that the car is the first British post-war saloon in the popular 
class to have synchromesh on the bottom gear of a 
four-speed unit; in the case of the three-speed gearbox, the 
feature was, of course, adopted about four years ago. 

Torsional resonance in the drive line has been suppressed 
by enlarging the diameter of the propeller shaft from 24 in 
to 3in. The universal joints are of the sealed type, requiring 
no lubrication during the life of the shaft. In the final-drive 
assembly, the only change has been to raise the ratio by 
6 per cent on the saloons and 12 per cent on the estate car, 
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which, in fact, now has the hypoid bevel assembly formerly 
fitted to the saloons. This higher gearing has been made 
possible by the lower weight and reduced drag of the vehicles, 
and the small increase in engine performance. 

After investigating various forms of independent rear suspen- 
sion, Vauxhall Motors decided that the live axle system repre- 
sented the cheapest means of obtaining acceptable standards 
of riding comfort and handling. The semi-elliptic springs 
are wide and flat, and are mounted further apart at their 
front than their rear ends, to provide a slight increase in 
roll stiffness for a given rate. Stability is, of course, improved 
by the increase of track and the lower centre of gravity. To 
minimize the height of the propeller shaft tunnel, movement 
of the axle nose is controlled by snubbers. The spring rate 
of the rear suspension is 75 lb/in—90 Ib/in is optional for 


export markets—and the periodicity, roll centre height and 
roll stiffmess are 67 c/min, 11:2 in and 91-6 Ib-ft/deg 
respectively. 

In the front suspension, ball joints are now employed at 
both ends of the steering swivel members, whereas formerly 
the lower wishbones were attached by trunnion joints. The 
four grease nipples mentioned earlier serve for the lubrication 
of the ball joints of the swivel members. Rubber bushes 
replace the lubricated metal type at the inboard pivots of the 
wishbones, and rubber joints are also specified for the 
steering linkage. The spring rate, measured at the wheel, 
is again 75 lb/in, with the option of 90 lb/in; for the periodi- 
city, roll centre height and roll stiffness, the figures are 
respectively 64 c/min, 0-75 in and 180 Ib-ft/deg, inclusive of 
the anti-roll bar, which is of the orthodox type. 





Production Engineering Research 


F undoubted interest to research workers and produc- 
tion engineers is the news that the International Institu- 
Production Engineering — otherwise known as 
C.LR.P—is to compile a world register of production 
engineering research. This register, which wil] be multi- 
lingual, will provide full information about investigations 
carried out in research organizations, industrial companies, 
universities and colleges throughout the world. 

It has been agreed that the extensive work of translating, 
editing, classifying and disseminating all the information to 
be incorporated in the register should be entrusted to the 
Production Engineering Research Association, of Melton 
Mowbray, Leics. The Association was chosen for this 
task because of its translation facilities and extensive com- 
munications with other organizations. A financia] grant 
covering a two-year period will be made by the Organization 
for European Economic Co-operation. 

The register will contain information on all production 
research carried out within the period 1959 to 1962 and 
will summarize plans for the following three years. Among 
its main subjects are assembly automation, finishing 
processes, inspection and measurement, machine tools and 
machinability, materials handling, and metal cutting and 
forming. All available data will be given regarding the 
establishments carrying out research programmes, and there 
will be references to publications and educational services. 

To obtain the necessary information, a questionnaire is 
now being sent to all likely sources. All organizations 
carrying out any form of production engineering research 
are invited to write for a copy of the questionnaire to the 
Information Manager, PERA, at the address already given. 
In this way they will help to make this register as complete 
as possible, thus enhancing its value. 


tion for 


Closed-Circuit Television 


IN INDUSTRY, increasing use is being made of closed- 
circuit television equipment. Among its functions, of 
course, are the monitoring of automatic production lines, 
and the investigation of vehicle suspension or transmission 
phenomena on the test track. A new set of this type has been 
introduced by Murphy Radio Ltd, of Welwyn Garden City, 
Herts, and is stated to be compact, simple and inexpensive. 
The camera unit, which has a glass-reinforced polyester 
resin casing, is 74in high by 44in wide by 104in deep, 
and weighs only 7 lb. It is designed to accommodate either 
a single lens or a four-lens turret. 

The power unit has measurements of 7 in by 6 in by 5 in, 
and weighs 8lb. Two standard types of monitor are 
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available, having a 19in and a 23in screen respectively 
An automatic sensitivity control circuit is incorporated, to 
enable a satisfactory image to be obtained, without adjustment 
of the controls, even if the brightness of the subject varies 
substantially, over a range of up to 50 : 1 


Toxic Atmospheres 


A BOOKLET entitled Toxic Substances in Factory Atmo- 
spheres was published in April 1960, by the Ministry of 
Labour. In it, information is given on certain dusts and 
fumes likely to be injurious to health or to cause discomfort 
if a maximum permissible concentration is exceeded. Various 
methods of protection against the inhalation of dust and 
fumes are also described. 

An amendment to this booklet has now been issued, in 
which the figures of maximum permissible concentration 
are brought up to date; an explanation is also given of the 
manner in which the figures should be interpreted. These 
figures, it is pointed out, are intended to be used as guides 
in the control of health hazards, and should not be regarded 
as lines of demarcation between safe and dangerous concen- 
trations. Copies of this amendment are being sent to all 
those who, after purchasing the booklet, notified their 
desire to receive any such amendments. 


Non-Destructive Testing 


A ONE-DAY conference on “New Electronic Techniques 
in Non-Destructive Testing” is being organized by the 
West Midlands Section of the British Institution of Radio 
Engineers. It will be held on Wednesday, 6th December, 
at the Wolverhampton and Staffordshire College of Tech- 
nology. Seven papers will be presented, and among the 
subjects to be covered are photoelectric and ultrasonic 
techniques. Further information and registration forms 
are obtainable from the Honorary Secretary of the Section, 
Major C. W. Weech, M.Brit.I.R.E, whose address is 5 
Shelton Fields, The Mount, Shrewsbury. 


BICERA Annual Report 


COPIES are now available of the 18th annual report of the 
British Internal Combustion Engine Research Association; 
this report covers the year ending 31st March, 1961. Among 
the subjects on which research has been carried out during 
that period are turbocharging, fuel injection, stress analysis 
and vibration. The work of the stress analysis panel has 
included further investigation of the water-side attack of 
wet cylinder liners. Applications for copies of the report should 
be made to BICERA, Buckingham Avenue, Slough, Bucks. 
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Machine Tool Transporter 


The Pitt L15, Ultra-Low Loader Semi-Trailer Incorporates Several 


Novel Features, Including Trailing-Link Independent Suspension 


O meet a demand for a vehicle for transporting battery- 
operated fork lift trucks that cannot be driven up normal 
ramps, Pitt Trailers Ltd, of Barton Stacey, Winchester, 
Hampshire, have produced a semi-trailer that is also 
eminently suitable for the transport of equipment such as 
machine tools. At the initial design stage, it was decided 
that the use of iong ramps to obtain a suitably shallow 
incline would be impracticable because loading and unload- 
ing sites are not always large enough to accommodate them. 
The outcome of the design study is the L15 semi-trailer. 
All four of its wheels are independently mounted on single 
trailing arms, and rubber in compression is used as the 
springing medium. For loading purposes, the rear end of 
the deck, pivoting about its front end, is lowered to the 
ground, and fork lift trucks or other machinery can be taken 
straight on without having to climb long ramps. The pairs 
of wheels of the semi-trailer are housed, in tandem, in 
hinged wheel boxes which, for lowering the deck, are 
swivelled hydraulically upwards about a transverse axis at 
their forward ends. During normal transport operation, 
the wheel boxes are secured to the deck structure. 

When the deck has been lowered, the tail gate is dropped, 
to form with it a continuous surface with an inclination of 
approximately 1 in 10. Two fork lift trucks, each weighing 
5 tons, can be carried on the semi-trailer, one in front of 
the other. By virtue of the adoption of independent wheel 
suspension, the deck space is adequate for the rear truck to 
be carried between the wheels of the semi-trailer. 

After a loading operation has been completed, the deck 
is elevated to its riding height by two vertical single-acting 
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hydraulic rams, each of which is mounted between a bracket 
at the top of the wheelbox and a lateral extension of the 
rearmost cross-member of the deck frame. When these 
extensions come into contact with the undersides of angle 
brackets mounted low down behind each wheelbox, they 
are secured there by four jin bolts. Each of the trailing 
arms is at an angle of approximately 45 deg to the ground, 
and moves in a vertical plane parallel to the longitudinal axis 
of the trailer. 

Four Aeon hollow rubber springs bear against the top face 
of each arm, and these are at a distance from the pivot 
axis such that the ratio of wheel deflection to effective spring 
deflection is approximately 3:1. These springs are mounted 
in pairs: those nearest the pivot are the type 103B, with 
a single convolution, and those nearest the wheel are type 
540/70, with two convolutions. Small snubbers are on 
outrigger brackets on the side of the deck, to limit rebound 
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Above: Each wheel is mounted 
on a swinging arm sprung by 
four Aeon hollow rubber springs. 
The ratio of wheel deflection 
to spring deflection is 3:1 


Left: The suspension arms are 
contained in wheelboxes which, 
when the rear of the deck is 
lowered, swing upwards about 
pivot pins at their forward 
ends, and do not impede the 
movement of the deck. After the 
cargo has been driven up the 
1 in 10 incline of the sloping 
deck, two hydraulic rams lift 
this back to its normal ride 
height, and it is then secured 
to the wheelboxes by four bolts 
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movements of the arms. The total wheel movement is 54 in 

At its widest part, the deck is 7 ft 6in across, and it is 
5 ft 3in between the wheelboxes; the overall length is 18 ft 
Mounted on the deck, immediately in front of the left-hand 
wheelbox, is a double acting hand pump for the hydraulic 
rams. With it, the deck can be raised in 1 min: this time 
is considered satisfactory, since the trailer is intended to be 
loaded only once a day. However, for applications involving 
more frequent use, a power-driven pump can be fitted to 
the prime mover, and then lifting the deck takes only 15 sec 
In either case, the shut-off valve in the hydraulic system 
locks the rams hydraulically and thus assists the four bolts 
in securing the wheelboxes to the deck. 

At the front, a 2ton winch is mounted on top of the 
trailer neck. Rope can be taken up on the drum either 
directly at high level or, indirectly, over a roller set low in 
the neck. On the prototype trailer the decking is hardwood 
covered by expanded metal; this can, of course, be changed 
to suit Customer’s requirements. 

Channel-section steel is used for the beams of the deck 
frame, and at mid span the central two of the four main 


longitudinal members are closed to form box sections. The 
wheelboxes are fabricated from 2 in = 2 in x } in angle-section 
members, and 4 in and ¥ in plate, and the trailing arms are 
hollow units fabricated from jin plate. Each of the four 
wheels has a Lockheed hydraulic brake assembly, 16 in 
diameter by 34 in wide, operated by a two-line air system 

Although the type of wheel suspension and springing 
adopted were chosen because of the peculiar loading and 
carrying demands of the trailer, other advantages were, of 
course, is Claimed that, by virtue of the 
progressive-rate characteristics of rubber springs, an 
unusually good ride is obtained in the unladen condition, 
and braking efficiency is said to be of a high order as a 
result of both independent suspension and the large area 
swept by the friction linings. The manufacturers intend to 
market this vehicle as either a full trailer or a semi-trailer; 
a 5 ton version will have single wheels, and a 14 ton version 
will have 10.00 = 20 tyres instead of the 8.25 « 20 tyres of the 
10 ton prototype. The 14 ton model will have an overall 
width of 8 ft, the between wheelboxes 
will be only 5ft 1 in, because of the larger tyres. 


envisaged It 


but useful width 


New Plant and Tools 


Recent Interesting Developments in Production Equipment 


IAL-TYPE thermometers do not normally have any 
external provision for re-setting the pointer to zero in 
the event of its falling out of adjustment. Now, however, the 
British Rototherm Co. Ltd, of Merton Abbey, London, 
S.W.19, have introduced a thermometer on the outside of 
which is a 2 BA Allen screw which, when slackened, allows 
the stem to be rotated relative to the casing. The movement 
thus afforded covers 50 per cent of the scale range. A 
countersunk instrument screw protects the Allen screw 
during normal operation of the thermometer. 
This thermometer is named the Zero Re-Set, 
originally designed for use in countries where 
high proportion of unskilled labour, and where 
or servicing of instruments of this type calls for expert 
attention, which is not always immediately available. With 
the object of reducing to a minimum the time lost in making 
adjustments, even in circumstances where skilled attention 
is readily available, the manufacturers are now offering the 
instrument on the home market. At present the thermo- 
meters are available with 2}in, 4in or 7 in dials, and they 


and it was 
there is a 
adjustment 


Right: The Burgmaster type 3 BHT, one of a range of tape-controlled turret 
drilling machines using Ferranti co-ordinate positioning equipment 
(Kearney and Trecker—C.V.A. Ltd.) 


Side view of a dial-type thermometer. If the instrument loses its adjust- 
ment, the screw at the side of the dial, seen on the extreme left, is 
slackened, so that the dial can be rotated relative to the stem 


(British Rototherm Co. Ltd.) 
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cover the standard temperature ranges. The dials are 
arranged for vertical mounting, but thermometers with dials 
for horizontal mounting will be in production shortly. 


Tape-controlied turret drilling machines 

As the result of an agreement between Kearney and 
Trecker-C.V.A. Ltd, Garantools House, Portland Road, 
Hove, Sussex, and the Burgmaster Corporation of Gardena, 
California, the full range of Burgmaster turret drilling 
machines is to be distributed in Great Britain. An interesting 
feature of this arrangement is that these machines can be 
equipped with punched-tape control equipment if desired. 
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This is the Ferranti equipment, operating on the co-ordinate 
positioning principle: it is completely transistorized, and is 
powered by 12V batteries that are kept continuously charged 
from mains supplies. 

The drill capacities of the Burgmaster machines range 
from 4 in. to 14 in. There are four sizes of machine, 
affording a variety of speed and feed ranges, throat depths 
and table sizes. These machines are in three classifications : 
hand-operated, automatic hydraulic and numerically con- 
trolled; with regard to the last two, of course, the operator 
is required only to load and unload, and can supervise up 
to six machines at once. 

In tape-controlled operations, the function of the control 
system is to position the table on two axes, select spindles 
in amy sequence, and start the predetermined machining 
cycle for each spindle. The machines to which the control 
system is adapted are automatic hydraulically-operated ones 
that incorporate standard controls for pre-selecting spindle 
speeds, infinitely variable feeds, rapid approach and return, 
and positive depth control; however, the tape can be made 
to control drilling depth, spindle speed and the rate of 
spindle feed. In addition, the tape controls the clamping of 
the table in both axes, for locking it while machining opera- 
tions are performed, and also auxiliary operations such as 
coolant flow, reciprocating feed for deep holes, and fume 
extraction. When each spindle completes its cycle, a micro- 
switch on the drilling head is tripped, and the next turret 
position is selected; during the machining period, the tape 
is stepped forward ready for the next operation. 

This control system embodies an error-checking device 
the functioning of which is based on ternary logic, and the 
drive is shut off if a counting error is noted: the checking 
involves the use of the Moiré fringe system. A very high 
degree of accuracy is claimed for the hole spacing on these 
automatic drilling machines: a figure of +0-001 in is given 
for initial setting, and +0-0005 in for repeated settings, with 
no guide bushes used. The model 3 BHT-B Burgmaster is 
the largest machine in the range, with 12 in turret travel and 
table movements of 48 in x 60in. With model 2 BHT, the 
smallest, there is a choice of three table movements, the 
least of which is 10 in x 18 in. 


Double-ended, taper turning lathe 

Identical tapers on two mating conical components can be 
turned simultaneously by the Crossley-Beer double-ended 
taper turning lathe. This machine has a centrally mounted 
headstock that can swivel through 15 deg, and there are two 
independent co-axial spindles. On each side of the headstock 
there is a conventional carriage with a cross slide and tool 
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post. On one of these tool posts there are boring tools, for 
both roughing and finishing operations, and on the other, 
turning tools. 

Components intended for taper turning are held between 
centres, the tailstock for this purpose being fixed to the head- 
stock by a cantilever beam which therefore takes up the same 
swivel angle. At the other side of the headstock, the com- 
ponents to be bored are held in a chuck. The two operations 
can be carried out simultaneously, or, if desired, alternately, 
in which case one component can be machined while the 
other is being unloaded and replaced; in this way, one 
operator is kept fully occupied. Automatic electrical sequence 
control is incorporated, and the order of operations can be 
preselected by means of contact plugs on the panel that is 
mounted between the two operating stations. For con- 
venience, machining time on one side of the headstock can 
be made to correspond to clamping time on the other. 

An area of floor 11 ft 2in x4 ft is required for this lathe, 
which is being distributed by Crossley Bros. Ltd, of Open- 
shaw, Manchester, 11, and its working height is 413 in. The 
maximum swing is 12} in, distance between centres 19} in, 
and the working stroke of the slide is 2l1in. There are 18 
spindle speeds, ranging from 235 to 3,000 r.p.m, and 13 feeds 
each for roughing and finishing. 


Ball transfer tables 

A range of standardized ball transfer tables is now being 
manufactured by Alwayse Castor Co. Ltd., of 79 Longmore 
Street, Birmingham, 12. Conveyor tracks that embody 
balls instead of rollers are, of course, widely used in systems 


Each unit in this range 
of standardized ball 
transfer tables is 20 in 
square, but the size and 
spacing of the balls is 
selected according to the 
size, weight and shape 
of the load to be carried 
(Alwayse Castor Co. Ltd.) 





The headstock of this double- 
ended lathe can swivel through 
15 deg, so that components turned 
at each end have similar tapers 


Crossiey Bros. Ltd.) 
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of mechanical or manual handling wherein sharp changes 
of direction are otherwise difficult to incorporate, or where 
simultaneous longitudinal and lateral movements are 
required. Each of these standardized tables is 20 in square, 
but there is a choice of the diameter and spacing of the balls, 
to meet a variety of requirements in respect of the weight, 
shape and size of the loads. 

The tables are normally supplied with legs adjustable for 
height, but are also available as table tops only, for floor 
mounting or special applications. Around the edge of each 
table top is a row of holes for attaching roller equipment or 
for bolting a number of tables together, to form a long 
track or a surface of large area. Each unit has a normal 
maximum weight capacity of 5 cwt, but heavier loads can be 
accommodated on them if this should be necessary. 


Separating oil and swarf 

Considerable quantities of cutting oil, although suitable 
for immediate re-use, are lost through being removed with 
the swarf. Similarly, the tempering oils used in heat- 
treatment processes adhere to components, and become 
depleted quickly if no attempt is made to reclaim them. 
A centrifuge for recovering these adhering oils has recently 


In this centrifuge, 
cutting oil and swarf, 
or tempering oi! and 
small components, are 
separated, and the oil 
is reclaimed. To the 
left of the centrifuge 
basket is a heating 
element; hot air is 
circulated through the 
contents of the basket 
by the impeller be- 
neath it, and the 
viscosity of the oil is 
thereby reduced. An 
annular tray around 
the impeller casing 
collects the oil, which 
flows out through the 
pipe projecting from 
the left of the machine 





An external view of the 


centrifuge, of which a 
port-sectional illustra- 
tion appears above; to 


the right is the motor that 
drives the basket and fan 


R. Cruickshank Ltd 
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The model DRVC heavy-duty drilling machine. On top of the casing, 
between the name plate and the vent siot, is a small lamp to indicate 
that the machine is earthed and is correctly wired to the mains supply 


(S. N. Bridges & Co. Led 


been announced by R. Cruickshank Ltd, Camden Street, 
Birmingham 1. It embodies a heating element and fan for 
warming the oil and reducing the viscosity. 

The material from which oil is to be removed is loaded 
into a perforated steel basket which is placed in the centri- 
fuge, and the shutting of the spring-loaded cover operates a 
microswitch to start the machine, which rotates at 420 r.p.m 
Separation is completed in two to three minutes, during 
which time the oil passes through a filter into a container. 
An electro-magnetic brake stops the centrifuge as soon as 
its cover is lifted. 

It is said that up to three gallons of oil per hour are 
reclaimed in this way from one machine; several machines 
can, of course, be in use simultaneously under the control 
of one operator. Among the advantages claimed for this 
centrifugal separator are a reduction in the amount of 
degreaser subsequently required for tempered components, 
and the obviation of dense smoke during the melting-down 
operations on light-alloy cuttings. This machine is named 
the Cruickshank 3C centrifuge; it is 3 ft 4in high 


Portable drill with overload cut-out 

Among the new tools recently announced by S. N. Bridges 
& Co. Ltd, York Road, Battersea, London, S.W.11, is a 
portable drilling machine that incorporates an automatic 
overload cut-out device, for protection against mishandling. 
This machine, the model 77, has a drilling capacity of } in 
diameter in steel, and operates at 2,350 r.p.m. at no load and 
1,400 r.p.m. at full load. It is fitted with a Bridges Jacobs 
chuck taking a » in diameter drill bit. 

The cut-out is a thermally operated bi-metal unit embodied 
in the casing of the motor, and wired in series with the field 
windings. In the event of its being actuated by conditions 
of overload, it can easily be reset with a plastic push rod that 
is provided with the machine. Also incorporated in the 
model 77 drill is the Bridges Neonic Safety Eye, which is a 
small indicator lamp on top of the casing, for showing that 
the machine is earthed and correctly wired to the mains. This 
drill, which weighs 4 Ib 2 oz and is supplied with a removable 
chuck guard, is available in two forms: the 77C has a pistol 
grip handle, and the 77S a saw type handle. 

In addition, the manufacturers have introduced a heavy- 
duty model with the same drilling capacity as the model 77 
but without the overload protection. Again, two versions 
of this machine are available—the model DRTC with a 
pistol grip handle, and the model DRVC with the saw type. 
This machine, which weighs 4 lb 12 0z, operates at 2,000 
r.p.m. when running light, and at 1,200 r.p.m. at full load; 
it also has the Neonic Safety Eye on the top of the casing 
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VER the years, improvements in the techniques of manu- 

facture have frequently been associated with advances 
in methods of communication. This evolutionary progress 
has included the large scale introduction into industry of 
devices such as telephones, closed circuit television, short 
wave radios and, more recently, electronic computing 
machines; some of these have been employed with the object 
of, among other things, reducing the time taken to com- 
municate information on plant utilization from the workshop 
floor to the production control department. Various 
methods of transmitting information of this kind are 
employed in many enterprises, and are successful in reducing 
down-time. 

Analyses of the various causes of stoppages are, of course, 
time-consuming, and occupy the services of teams of skilled 
personnel for considerable periods. However, some 
organizations, mainly smaller ones, appear to take the view 
that the results afforded by the setting up and regular 
employment of a work study department do not justify the 
expense involved, and these firms therefore carry on their 
business without having any clearly defined ideas of the 
primary causes of lost time in their workshops. Neverthe- 
less, it has been shown that approximately 80 per cent of 
the down-time in an industrial concern is the result of 
circumstances beyond the control of machine operators. 
In Germany, the firm of Siemens-Halske has, for some 
time, been manufacturing Productograph equipment, which 
is designed to transmit information instantaneously and 
automatically from the shop floor to a central control desk, 
and there to analyse this information and record the results 
on paper roll-charts. In this way, the production controller 





















396 








The Productograph control desk. 
To the left of the controller 
is a linear counter panel, on 
which the progress of each 
unit in the shop is registered 
by a coloured mask moving 
across a scale. This progress 
is also permanently recorded 
by a multi-channel pen-recorder 
to his. right, and beneath his 
right arm is a_ single-channel 
high-speed recorder for close 
examination of isolated traces 


PRODUCTION CONTROL 


Productograph Equipment Provides Instant Assessment of Machine Loading, 


and Permanently Records Analysis of the Down-time for a Whole Workshop 


of a machine shop, for instance, is able to keep a constant 
watch over the performance of all the units under his 
control, and is in a position to take immediate action to 
hasten a supply of material to a machine that is running 
short, to summon the maintenance department if a repair 
is required, or to put back into operation a machine that 
has finished a particular production run. 

This equipment, in addition to being of assistance in 
respect of materials handling, also provides, for future 


On this milling machine, the automatically operated impulse generator 
is a switch that is fitted to the starting handle, seen in the centre 
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reference, a permanent record of workshop loading. During 
the past four years, it has been supplied to over 170 
organizations in ali branches of industry in Germany, and 
claims are made of a resultant average of 11 per cent 
improvement of production volume. The Productograph 
is now to be assembled and marketed in Great Britain by 
Adrema Ltd, of Telford Way, London, W.3. 


General operation 

Fitted to each machine in the workshop is an impulse 
generator which, on completion of each work cycle, auto- 
matically transmits a signal, through a cable, to the central 
control panel. Since the Productograph can be used in 
conjunction with virtually any repetitive process, there is, 
of course, a wide choice of means for originating the signals. 
Micro-switches, pressure switches, flow meters, photo- 
electric cells and thermostats are obviously suitable impulse 
generators, a typical application being a micro-switch 
attached to the starting handle of a machine tool 

On or near each machine there are, in addition, 
devices by which the operator can convey information to 
the control desk; one is a small box on which there are five 
push buttons, each of which operates a light on the control 
panel relating to one of five reasons for the machine stoppage. 
The other is an intercommunication system by which 
operator and controller can speak to each other. In the 
central office are the control panel and console, at which 
sits the planning control engineer. From here he is in 
contact with machine operators, stores supervisors, main- 
tenance departments, production managers, shop foremen 
and others concerned with the manufacturing processes 

While a machine is working at the intended rate of 
production, the impulse generators automatically operate 
three instruments in the control room. The first of these is 
a standard, electrically-operated, 6-digit counter that registers 
the cumulative number of impulses, and the second is a 
multi-channel pen-recorder unit on the trace of which a 
blip appears at the completion of each work cycle. The 
third is a linear counter, on which a visual indication of 
production volume is given by a transparent blue mask 
travelling across a horizontal graduated scale. In addition, 
as long as the impulse generator is working, a 6-digit counter 
is recording the total productive time per shift 

In the event of a stoppage of work, three situations can 
arise. If the operator finds that, for reasons beyond his 
control, his machine is brought to a standstill, he presses 
the appropriate button on the small box near his machine. 
The five buttons are labelled according to the purpose of 
the machine or process being monitored; in the case of a 
machine shop, the labelling would probably be as follows: 

1. Inspection 
. Machine breakdown 
. Tool or material stores 
Setting 
Jig or tool adjustment. 

On the central panel, the controller sees a light come on, 
and by its position on a grid is able to tell which machine 
has stopped, and for what reason, and thus can take imme- 
diate action, acquainting the personnel from the stores or 
maintenance departments with all relevant details. Thus, 
the delay before effective remedial action is taken is reduced 
to a minimum. The 6-digit counter is meanwhile recording 
the total hours of down-time in the workshop for each of the 
five reasons, and the elapsed time of the new stoppage is 
now added to this. 

Simultaneously, a second pen on the pen-recorder unit 
draws a coded trace to indicate the reason for the stoppage. 
If the controller requires more information from the machine 
operator he can obtain it by using the intercommunication 
system, and if in any particular instance the non-productive 
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time of a machine is not required to be included in the 
figures for total down-time, the relevant circuit can be 
isolated. 

This, in broad terms, covers one of the situations that 
could occur when there is an involuntary stoppage; another 
case arises when for some reason the operator fails to press 
the button. Incorporated in each counter circuit is an 
adjustable time-delay unit, which the controller can set to 
the ideal cycle time for that particular impulse. When the 
cycle time has elapsed, but there has been no signal from 
the impulse generator and no message from the operator, a 
warning lamp is lit on the control panel. The controller 
can then contact the operator for his report. 

In the event of a voluntary stoppage, such as might occur 
when the operator wishes to leave his machine for a while, 
he presses a sixth, unmarked, button on his box, and this 
extinguishes the warning lamp just mentioned, and informs 
the controller that the machine is still potentially productive, 
and no remedial action is called for. If the controller 
wishes to converse with the operator, he presses a button 
to light a lamp on the operator’s speaker unit 

It is emphasized that the main purpose of the Producto- 
graph is to record and analyse the work loading of machines 
in a workshop, and not to maintain a watch over the 
operators of these machines, although the effect of operator 
fatigue will, of course, be readily apparent. As many as 
200 machines or other types of equipment can be dealt with 
from one central control office, each basic Productograph 
console unit dealing with 20 such units. A degree of indirect 
control, such as would be required, for instance, during a 


Close to each machine fitted with an impulse generator are these two 
devices. When the machine stops, its operator should press the appro- 


priate one of five labelled buttons on the lower box, informing the 
controller of the reason; if he fails to do this, the warning lamp comes on 
automatically at the end of the pre-set ideal cycle time for the work, 
and is extinguished by the operator pressing the unlabelled button 
Above is the intercommunication unit; its three buttons are for calling 
the controller, establishing the speech circuit and switching off the 
recorder, 


tape which is used when no controller is in attendance 
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The linear counter. A transparent blue mask moves to the right, as signals are sent by impulse generators. When it over/aps a transparent yellow 
mask set at the shift target figure, the resultant green strip is indicative of over-production. The warning lamp duplicates the action of that on the 
operator's box; above it is a button for resetting the blue mask to zero, and at the other end of the scale is a knob for adjusting the position of the 


































night shift, when there might be no control engineer in 
attendance, is afforded by the inclusion in each console 
of a tape recorder unit. 

This can be switched into the control circuit in such a 
way that it records the voice of the operator explaining the 
reason for his work stoppage; the operator’s voice, in this 
case, starts the machine recording. When the controller is 
again present he can play back the tape and annotate the 
trace on the pen-recorder, according to the information he 
has thus received. There are, of course, many other 
purposes to which the tape recorder can usefully be put. 
Incorporated in the main panel is a clock by which the 
Productograph can automatically be started and stopped at 
times coincident with the beginning and end of shifts. 


The linear counter 

As already mentioned, a transparent blue mask slowly 
traverses a horizontal scale on the linear counter. The scale 
is divided into 30 equal parts, each subdivided into ten, and 





yellow mask. Beside each scale is a decade plug, which controls the separate reduction factors of the linear counter and the pen recorder 
counters register the cumulative number of impulses from each signal generator and the total productive time for each machine in the workshop 


The digital 


the blue mask travels across from the left. At the right- 
hand end of the scale there is a yellow mask, the edge of 
which is pre-set to a position to indicate on the scale the 
target figure for the shift. When, at the end of the shift, 
these masks overlap, the length of the resulting green band 
is indicative of the degree of over-production. If, on the 
other hand, the lines do not meet, then, of course, under- 
production is indicated. The state of over-production can 
be automatically signalled to the operator, who is thus 
informed that he can change his machine settings for another 
production run. 

At the left-hand end of the scale is a knob for adjusting 
the yellow mask to the target figure, and at the other end is 
a push button to reset the blue mask to zero at the end of 
a shift. Below the resetting button is the warning lamp 
that goes on when the ideal cycle time has elapsed, but the 
automatic impulse has not been signalled. This light goes 
out as soon as the operator has indicated his reason for the 
stoppage. Twenty linear scales, one above the other, occupy 


From left to right, the features on the main control panei are: two duplicated groups of digital counters, one in each group to record total productive 
time, the other five to analyse down-time, of the whole workshop; a grid consisting of twenty vertical rows of six lamps to show the location of the 
stoppage, and which of the five reasons is responsible; a selector switch controlling the single channel recorder, with its decade plug and duplicated 
digital counter for cumulative impulses ; the ey main switch, and switch to silence the buzzer that warns of circuit failure 

isolate circuits not being used; clock ; buttons to select alternate banks of counters during shift changes ; loud speaker of intercommunication system 


Upper row: plugs to 
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the left-hand half of the standard vertical counter panel 
On the right-hand half, opposite each linear scale, is a row 
of four 6-digit counters. 

One pair of these counters is used in alternation with the 
other pair, from shift to shift: the left-hand one of each 
pair records cumulative impulses, and the right-hand one the 
total productive time for that machine, in standard 
increments of 0-01 hr, or any other time scale chosen. Each 
counter unit embodies a button to reset it to zero 

Down the middle of the panel is a row of decade plugs 
by means of which each increment on the 
1,000 


one per machine, 
counters can be made to represent either 1, 10, 100, o1 
impulses, as required. One of the two contacts in each plug 
determines the multiplication factor of the linear and digital 
counters, while the other controls that of the pen recorder, 





rcommuni 


The multi-channel pen-recorder, and the controls for the inte 
cation system. Beneath the microphone are tone and Volume controls 


for the loudspeaker, and on each side of it are the buttons for calling 
up operators and establishing speech circuits; between the 
buttons are their indicator lamps. The four separate buttons on the 


right are remote controls for the tape recorder, here 


rows of 


which is not showr 


which is situated on the console. The panel on which thes¢ 
linear and digital counters are mounted is fixed to a 
weight tubular steel stand, and can be moved to any position 
around the as dictated by convenience and the 


number of other similar panels in use at one 


light 


console, 
Lime 


Main console 

The Productograph, of course, is not intended to supplant 
the work of the production control personnel, nor is it 
suitable for operation by anyone unskilled in this type of 
work. Only if a person of considerable experience occupies 
the control desk, is it possible for the rapidity with which 
the information can be acted upon to be fully exploited 
Given a set of circumstances to contend with, the controlle: 
knows precisely what steps to take in order to restore pro- 
duction to its normal level as soon as possible 

A controller sitting at the console desk has, in front of 
him, the main panel, on which are two banks of digital 
counters and an indicator lamp grid; as before, one bank of 
counters works in alternation with the other, in successive 
shifts. Each bank comprises six counters, recording 
total productive time for the workshop and the others the 
total down-time for each of the five There are 
twenty vertical rows of squares in the indicator lamp grid, 
one row per machine. Each row has six squares: when 
the topmost one is illuminated it means that the relevant 
machine is productive, and when one of the other five is 
lit, the machine is idle for the appropriate one of the five 
reasons. Above the grid there are 20 isolator plugs, by 
means of which any machine likely to be out of use for a 
long period can be removed from the counter circuits; next 


one 


reasons 
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to them is the clock, and to the right of the clock is the shift- 
change button. When this is pressed, the alternative banks 
of digital counters are brought in; a key is fitted near the 
button, which locks the selection of a bank of counters, and 
prevents tampering by unauthorized persons. 

To the right of the controller are the intercommunication 
panel, the tape recorder, the main pen-recorder unit and a 
subsidiary single-channel pen recorder on which the trace 
an be reproduced at greater magnifi- 
need for more careful study arises. In 
at the far right of the main panel there 

the main switch, and the loudspeaker 
selector switch for the single-channel 
uted by the same impulse generator, a 
of course, is temporarily a duplicate of 


from any one machine c 
cation, if the 
addition to 
are the main 
Here, too, is_ the 


these, 


fuses, 


recorder and, oper 
digital counter which, 
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Part of a multi-channe graph, in which samples of the five coded 
traces are specially included in channel 18. Each pair of tracks 


represents one unit in the workshop, and a blip appears on the 
upper track each time a signal is received from the impulse generator 
In some applications these blips occur so frequently that they are 
indistinguishable, as shown in channels 12 and 13; on the lower track 
therefore, the blips appear at predetermined intervals of 10, 100 or 1000 
impulses. During down time, the appropriate coded trace replaces the 
counting record on the lower track, and thereby alerts the controller 


units on the linear counter panel. The single 
channel also has a decade plug in its circuit 

At the back of the main panel are the adjustable time- 
delay controls, each of which is set to the ideal cycle time 
appropriate to its impulse generator circuit. Since these 
controls are used only infrequently, there was no point in 
mounting them in a prominent position on the panel. A 
safety feature is incorporated in the control system: should 
any of the counter circuits be put out of order, a buzzer 
desk is automatically sounded 


one of the 


recorder 


on the control 


Pen recorders 

The 
recorder 
previously, 
tracing a blip for 


moving roll of waxed paper in the multi-channel 
speed of 0-5 mm/min. As mentioned 
ire two pens per machine, the upper one 
each cycle impulse, and the lower one 


has a 
there 




















Any one of the pairs of tracks on the main recorder can be simul- 
taneously reproduced at a larger scale on this high-speed unit 


normally making blips representing 1, 10, 100 or 1,000 
impulses, according to the setting of the decade counter. 
During periods of no production, this lower pen traces a 
waveform that has five variants, one for each of the five 
buttons. These variants are characterized by the proximity 
or density of their blips. 

It may be found desirable to examine the traces made by 
one impulse generator more closely when, for example, a 
new machine has been introduced into the workshop and 
a special study of its behaviour would be of value; for this 
purpose the paper on the single-channel recorder has a speed 
of 30 mm/min, much higher than that of the main recorder. 





Grinding Carbide Turning Tools 


OLLOWING the introduction of cemented carbide 
cutting tools, a great deal of research has been aimed at 
finding the most efficient methods of grinding them. The 
primary considerations are that such methods must be quick, 
economical and without detriment to tool performance. 
Conventionally, grinding wheels of diamond and silicon 
carbide are used, but the range of methods available is 
widening to include the use of abrasive belts and spark-erosion 
machines. A comparative study of all of these methods is 
therefore needed. 

In its Report No. 49, “Grinding Carbide Turning Tools’, 
the Production Enginecring Research Association describes 
a programme of comparative testing that it has carried out, 
with particular reference to the effects of these different 
methods on tool life. The factors considered, in making the 
appraisal, were as follows: 

. Initial cost of grinding wheel 

. Grinding time 

. Number of tools ground before the wheel was scrapped 

Number of tools ground before the wheel was dressed 

Effect on tool life of the method used 

Effect on tool condition of the method used 

. Tool surface finish 

. Availability of equipment 

. Effect on operator of dust, fumes and noise; safety of 
the grinding operation; pressure required on tool. 

The work was divided into two sections, the first dealing 
with the effect on tool life of six different methods of grinding, 
and the second with the rate of removal of cemented carbide 
by three different media. 

In the first section, the test piece for each tool was a bar 
of En. 25 steel, of 7 in diameter; all test pieces were taken 
from one cast. As a criterion of tool life, the actual cutting 
time between regrinds was measured, each regrind taking 
place when the wear band on the nose or side cutting edge 
flank was 0:02 in deep; clamped-type chip-breakers were 
used throughout. Six methods of grinding were examined: 

a. 120-grit metal-bonded diamond wheel 

b. 60-grit silicon carbide wheel 

c. Rough grinding with a 60-grit silicon carbide wheel, 

followed by finish grinding with a 120-grit metal- 
bonded diamond wheel 

d. Rough grinding with a 60-grit silicon carbide wheel, 

followed by finish grinding with a 120-grit silicon 
carbide wheel 

e. Rough grinding with a 60-grit silicon carbide wheel, 

followed by finish grinding with a 180-grit silicon 
carbide abrasive belt 

f. Rough and finish grinding by electro-spark erosion. 
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One of the shortcomings experienced in the use of the 
abrasive belt was the difficulty of grinding the rake face of 
the tool, since only the extreme edge of the belt could be used 
for this. The tests showed that in respect of their effect on 
tool life, there was no marked difference in these methods. 

With regard to the second section, the three media used 
for the removal of cemented carbide were: 

a. 120-grit metal-bonded diamond wheel 

b. 60-grit silicon carbide wheel, dressed with diamond 

and star-wheel dressers 

c. Electro-spark erosion. 

The criterion in this case was the thickness of carbide 
removed during a specified time: three tests of three minutes 
each were made for each medium, and the reduction in 
thickness was measured every } min. In the conclusion of 
the report, the diamond wheel was shown as giving the best 
performance; there was little to choose between electro-spark 
erosion and the 60-grit silicon carbide wheel. 

Referring to the methods of wheel dressing, the report 
shows that a silicon carbide wheel dressed with a star-wheel 
gives faster carbide removal than one dressed with a diamond, 
and mention is made of the fact that the grinding rate of the 
silicon carbide wheel decreases rapidly after the initial 
dressing. The recommendation is made that, subject to the 
nine conditions mentioned earlier, a metal-bonded diamond 
wheel should be used for grinding carbide tools. 

Factors not directly connected with the economy or 
efficiency of grinding were also discussed in the report. 
Tool surface finish, for instance, does not appear to be a 
major item in this study, except in that certain applications 
of the spark erosion technique would require a finish opera- 
tion, for a better surface finish. Surface cracking is experi- 
enced as a result of rough grinding with silicon carbide 
wheels, but does not appear with use of the other media. If 
ease of control is the primary consideration, diamond wheel 
grinding is to be preferred because, with spark erosion, oil 
tends to obscure the edge being ground. Grinding with a 
silicon carbide wheel requires greater pressure and effort by 
the operator than do the other methods. Copies of the 
complete report are available, price 7s 6d, from the Associa- 
tion, at Melton Mowbray, Leicestershire. 


Rocket Cars 


A SIMPLE summary of the technique of rocket propulsion 
was given in a paper produced by Paul Adorian in 1929. It 
contains, among other things, brief details and illustrations 
of rocket-propelled cars. Copies, in the form of 20-page 
reprints, can be obtained, price 8s each, from the author, 
whose address is 21 Denmark Street, London, W.C.2. 
The proceeds will go to the Henry Tizard Memorial Fund. 
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N line-type production even a relatively simple manual 
assembly operation can, on occasion, constitute a bottle- 
neck that can be relieved only by a costly duplication of 
work stations and personnel. Specially contrived mechaniza- 
tion would appear to offer the only satisfactory solution to 
the problem. Recently a machine designed by the Hymatic 
Engineering Co. Ltd. of Redditch, Worcestershire, for fitting 
and inflating tubeless tyres at the Rootes Group plant at 
Ryton-on-Dunsmore was described*. This new machine 
for fitting tubeless tyre valves to wheel rims, also developed 
by the Hymatic Engineering Co, has just been supplied to 
Standard-Triumph International Ltd. at Coventry 

Valves of two different sizes, 4in and jin, are charged 
respectively into two bowl feeders mounted on the head of 
the machine. Here they are automatically oriented and feed 
into separate chutes each terminating in a pneumatically 
operated escapement device. 

When a wheel is loaded on to the inclined table at the 
front of the machine it is supported from the rim and not 
from the wheel body, or spider. It is turned about its axis 
until a spring-pressed, coned plunger engages in the valve 
aperture. The depth to which the plunger enters the aper- 





* “Automobile Engineer”, May 1961. 


General view of valve-fitting machine with guards removed. The wheel 
is located by a spring-loaded plunger engaged in the valve aperture 
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Fitting Tubeless Tyre Valves 


A New Semi-automatic Assembly Machine Developed by Hymatic Engineering 


Co. Ltd. for Standard-Triumph International 





The valve is shown carried on the probe of the loading arm and about 
to pass between the soaping brushes and be inserted in the wheel rim 


ture determines the size of valve required and actuates the 
appropriate component escape device. A valve is fed down 
to, and is secured by, a pair of spring-loaded clamping jaws. 


The operator then depresses a pedal control valve to 
actuate a pivoted radial arm carrying on its extremity a 
probe. Angular movement of the arm inserts the probe in 


the tyre valve resilient bushing, opens the clamping jaws, and 
then lubricates the bushing by passing it between two 
brushes charged with a soap solution. Continuing the move- 
ment, the end of the tyre valve contacts the coned location 
plunger and, displacing it, is inserted in the wheel rim. On 
release of the pedal control valve, the radial arm is swung 
back to its rest position and the machine is then ready to 
commence a new cycle 

Against the contingency of an interruption or a stoppage 
of the operating cycle, a reset push button is provided on 
the machine. Depression of this button will swing the radial 
arm clear, allow the clamp jaws to close, and ready the 
equipment for another start 

Soap solution for lubricating the valve bushing is held in 
a tank at the rear of the machine and the supply to the brushes 
may be regulated by a metering valve fitted to the underside 
of the tank. A certain excess amount of solution which 
passes through the brushes is collected in a cylindrical tank 
positioned below the inclined loading table. An incidental 
advantage of this mechanized method of lubrication is that 
the operator has no need to wear protective gloves. Further- 
more, having no solution on his hands, wheels can be loaded 
and unloaded more easily and more safely. 

As regards capacity, the machine can handle wheels of 
13 in, 14 in, or 15 in diameter having rims of from 3 in to 5 in 
width. The overall operating time — loading, automatic 
cycling and unloading—is 5 sec; the production rate at 100 
per cent efficiency being 12 insertions per minute. Air 
cylinders, solenoid valves and pneumatic circuitry are by 
Martonair Ltd, as on the tyre machine mentioned earlier. 
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Forming Toothed Components 


Progress Towards the Rapid Production of Accurate Gear Forms by the Cold-forging Process 


HE mass production of gears has always presented 

difficult problems which have been tackled in many 
different ways. Ideal gear forms have been calculated to 
very high standards of precision but the efficiency of a gear 
system depends to a large extent on the accuracy with which 
the finished components conform to the ideal shape. The 
most common method of gear production is by the removal of 
metal by cutting and shaving or grinding to form the indi- 
vidual teeth, but this requires costly machines and tooling, 
is time-consuming, and wasteful of stock material. However, 
it has the advantage that the gear can be produced with 


accuracy, and distortion due to heat treatment can be 
rectified with relative ease. A good surface finish can also be 
obtained. 


In recent years there have been many endeavours to 
produce a finished gear by various forging methods, but 
these attempts have not been entirely successful. Finish 
machining has been required to secure accuracy of form. 
The cold-forging process presents new possibilities and the 
specialized research undertaken by Cold Forging Ltd, is of 
considerable interest. Development work, in particular 
on small spur and bevel pinions, is being actively progressed 
at both their European and British plants. Some examples 
are illustrated. 

It would seem reasonable to forecast that with the new, 
specially developed, cold-forging presses now available, gears 


Colforg P300 press with automatic feed, producing gear-type door bolt 
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Specimens of forged gear forms. The door bolt is in mass production 


will be produced to a very high standard of surface finish and 
accuracy in the not distant future. They will, of course, also 
benefit by the improved material strength and favourable 
grain structure normally associated with the cold-forging 
process. It is not uncommon in cold forging to raise the 
tensile strength of a mild steel component from its original 
value, between 22 and 28 ton/in’, to over 45 ton/in® or, in 
some instances, even 50 ton/in®. It is possible, by careful 
design, to work-harden certain zones of the component 
advantageously. If necessary, certain zones can remain at, 
say, 30 ton/in? tensile and others raised to the maximum. 

With alloy steel an increase in tensile strength of 50 per 
cent has been achieved. For some components this can be 
completely satisfactory, without further heat treatment. The 
degree and variation of work-hardening depends entirely on 
the conditions specified by the customer and the configura- 
tion of the component itself. Alloy steels can be cold 
forged satisfactorily. The higher nickel-chromium steels 
present some problems since they tend to work-harden very 
rapidly and thus require inter-stage annealing, but carbon- 
manganese steels such as En32 and 201 and also the lower 
nickel-chromium steels like 351, 361 and En35 will cold 
forge quite well. 

The production of gears by cold forging presents attractive 
possibilities; the concomitant problems, however, should 
not be underestimated. First, the generation of the dies is 
very complicated. Secondly, accurate dimensions and con- 
tours are somewhat difficult to maintain, due to expansion 
and contraction within the tools themselves and the inevitable 
wear that will occur as the operation progresses. Research 
is proceeding into new tool materials and the techniques of 
manufacture in order to solve these problems. Increasingly 
long runs with accuracy of production are already being 
achieved experimentally. 

Probably the chief difficulty encountered in gear produc- 
tion is that the tool configuration tends to produce inherent 
weaknesses and unbalanced tool loadings. Design must be 
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considered very carefully to minimize this factor. In addi- 
tion, higher frictional values must be allowed for and, due 
to the extremely severe working, more than usual care must 
be taken to avoid rupture of the lubricant film 

Specially designed cold-forging presses, known as the 
Colforg range, are being used in this development. They 
are capable of operating between 30 and 60 stroke min 
Many parts already cold forged have been in full production 
at 60 stroke/min for some time and, therefore, a considerable 
backlog of experience has been accumulated regarding the 
working life of tools. Tool life is being extended continu 
ously, and the minimization of wear over long runs is, of 
course, an essential pre-requisite to the economic 
forging of gears on a mass production scale 

Experience at Cold Forging Ltd plants has proved beyond 
question that long runs are possible only when presses 
specifically designed and built for cold-forging operations 


cold 
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Suitable steels for cold-forging punches and dies for gear-form po 


are used. The special system of pre-stressing and the general 
rigidity of the Colforg presses not only enables a component 
to be produced with accuracy but, by reducing lateral 
stresses in the punch and die, increases the tool life 
ably. Other substantial advantages stem from this high- 
productivity machinery. Compactness of installation is one 
important feature. 

The ability to produce by cold forging, shapes that hitherto 
have been extremely expensive to make and which required 
complicated machinery, can be used by designers to eliminate 
many problems in the manufacture of blind-toothed parts, 
full bodied or flanged pieces, and parts having varying 


consider 


Typical examples of (left) bevel-type and (right) spur-type gear forms 
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Grapt part weight and stroke rate—of P300 press 


showing capacity 


diameters. Often, a subsequent machining operation can be 
eliminated; a good example being the production of flats on 

The automated flow system developed in 
practice is particularly suitable for handling 


gear spindles 
cold-forging 
various gear shapes 

The flanged, gear-type, door bolt illustrated, a feature of 
one of the best-known British mass-produced automobiles, 
is in regular full production at the Hanworth Road works of 
Cold Forging Ltd, at Sunbury-on-Thames, Middlesex 
Hot-rolled steel bar stock is automatically cropped, flat- 
tened, and coined to remove any ovality, on a single machine. 
After annealing, the preforms undergo a preliminary shaping 
on a press and are then again annealed. Final forming to 
finished dimensions is in closed dies on the P 300 press 
illustrated. Production flow is organized to suit the presses 
which are operated at the rate of 60 stroke/min 

Time is saved by cropping small-diameter stock, but the 
deformation resulting from the cropping of short-length 
slugs must be eliminated by flattening and preforming 
The machines used, handling bar up to 3 in diameter, crop 
slugs in lengths down to one-fourth their diameter. 

To summarize, the developments already in progress would 
seem to indicate that the cold-forging process is well on the 
way to breaking into the field of economic manufacture of 
accurate gear wheels and pinions, at mass production rates 


oduced by the cold-forging process at the Sunbury-on-Thames plant 
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CURRENT PATENTS 


SELECTED ABSTRACTS OF RECENTLY 


Flat chuck 

CHUCK for supporting workpieces 

that are fragile or of irregular shape 
is the subject of this patent specification. 
The chuck is designed to be used par- 
ticularly in conjunction with magnetic 
chucks, or to be embodied in the structure 
thereof. It is basically a group of parallel 
spring-loaded plungers that are allowed to 
find their own height under the action of 
the pressure of the workpiece, and then 
locked in position hydraulically. 

Each plunger B is drilled axially to take 
its Spring C, which abuts against the foot 
of an L-shape packing piece D whose 
upright portion separates adjacent plungers. 
The plungers and packing pieces rest in 
rows in a flat-bottomed cavity in member 
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No. 868162 


E, and the walls of the cavity afford lateral 
location. In one wall are circular recesses 
containing pistons G which, when acted 
upon by hydraulic power, compress the 
plungers and backing pieces laterally, and 
lock them in the position determined by 
the shape of workpiece A. The plungers 
can be of circular section, or square or 
triangular, according to the number in the 
group or their particular application, and 
the hydraulic pressure can be applied 
manually, if desired, by a screw plunger 
in manifold F, which couples all piston 
recesses. Patent No. 868162. A. A. fones 
& Shipman Ltd. 


Universal coupling 

N_ lightweight mechanisms, such as 

throttle linkages or those in instruments, 
the need may arise for a simple flexible 
coupling without backlash. Misalignment 
of nominally co-axial shafts is a typical 
condition for which the coupling in this 
patent specification is intended. Its 
driving and driven components are 
identical, and are enclosed by the con- 
necting member, a short tube A. 

Over the end of one of the shafts to be 
coupled there is a sleeve B, secured by a 
pin in hole D through both the shaft and 
the sleeve. Drive is transmitted from 
B to A by two steel balls, each of which 
registers with a drilled hole in A and 
rolls in a longitudinal V-groove in the 
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periphery of B. The holes and grooves 
are, of course, on a common diametral 
axis, and longitudinal travel of the balls 
is limited by circlips E around B; the 
diametral axis of the balls in one end of 
the tube is, of course, at right angles to 
that in the other. This coupling is not 
intended for the transmissions of high 
torques, nor for use with shafts whose 
axes are grossly out of alignment. Patent 
No. 869016. C. F. Osborne. 


Valve rocker arm 

N the past, valve rocker arms have 

pivoted about a pin, so that fine manu- 
facturing tolerances were needed and the 
provision of ample lubrication was impera- 
tive. In this invention, the components 
are of pressed construction, and, since 
they have a rolling action, the need for 
pressure lubrication is obviated. Rocker 
arm A is of channel section, and a tubular 
component C bears against the web, to 
form a central fulcrum. 

Welded to each flange, or formed 
integrally with A, is a location peg B, 
which projects into a slot at the end of C; 
longitudinal and lateral free-play are thus 
determined by the clearances between 
pegs and slots. The pegs can be stamped 
with their profiles sufficiently accurate to 
ensure adequate longitudinal control 
throughout the travel of the arm. At the 
ends of the rockers are depressions D and 
E, of patterns suitable for registering with 
the ends of push rods and valve ends. 
Since the effective radius of each arm of 
this lever mechanism varies during its 
travel, there is scope for designing rocker 
arms so that a near-linear motion is 
described at the point of contact with the 
valve, thereby obviating excessive side- 
thrust on valve guides. Patent No. 864158. 
Ford Motor Co. 


Rear suspension 
A SIMPLE method of springing for 
cars with rear suspensions of the 
swing-axle type is described. It comprises 
a single bar of spring steel formed and 
mounted in such a way that a low ride 
rate is combined with a high roll rate. 
Extensions of the spring act as trailing 
arms for the half-axles, and provision is 


ISSUED SPECIFICATIONS 


made for the ride height to be adjusted, 
to accommodate the variations of load 
carried in the vehicle. 

There is a pair of brackets G and H, 
inboard and outboard respectively, on 
each half-axle C, approximately mid way 
between the chassis-mounted differential 
unit B and the wheel. The spring stcel 
bar D is clamped by bracket G in a fore- 
and-aft orientation, and is bent outward 
at right angles immediately behind i:; H 
extends further back than G and, of 
course, clamps D in a transverse direction 
Outboard of H, the spring is bent through 
180 deg, and crosses behind the differential 
unit, to be bent and clamped in a similar 
manner on the other half-axle. Changes 
of camber, arising from vertical deflection 
of the wheels, are thus lightly resisted by 
bending of the spring, and roll movements 
are more heavily resisted. 

Forward of the axle C, D extends to 
pivot brackets E on chassis frame A, where 
each end of the spring is bent inwards at 
right angles, to act as the pivot pin. 
Additional roll stiffness and ride stiffness 
are obtained by virtue of the torsional 
resistance of these forward extensions, 
which act as trailing arms. If the brackets 





No. 864158 


E are rotated about longitudinal axes, the 
camber of the wheels, and therefore the 
ride height of the car, are changed. 

In the illustration is shown a mechanism 
for effecting this change; brackets E are 
mounted on the ends of shafts, to which 
are fitted worm gears F, and are rotated 
by worm wheels. The worms are driven 
by an electric motor mounted on the 


chassis. Patent No. 868433. Daimler- 
Benz A.G. (Germany). 
No.£868433 
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Roller Journals with 
Special Lip Arrangements 


These ‘Lip’ and ‘Shoulder’ patterns are variations of the 
standard roller journal described in No. 7 of this series of 
advertisements, and except for the ‘LL’ patterns, have the 
same load capacities. 

Patterns *L’, ‘D’, ‘F’, ‘P’, ‘E’, ‘M’ and ‘H’ (seen below), are 
designed primarily for convenience of assembly and dis- 
mantling, aad where lips are provided on both inner 
and outer races, they can be used for location duty. The 
latter is also true of the ‘LL’ pattern but as this cannot be 
assembled with as many rollers as the other roller bearings 
its load carrying capacity is less, although greater than that 
of a ball bearing of the same dimensions. Lipped roller 
bearings, though quite suitable for normal location duty, are 
not intended for continuous thrust load. 


LL ' D . , e 
L L f P E 
Ga, emcee = a ' eo no — 5 [- 
fw | Fl a i bhfkféfoo iq | h OU 

4 | re J} | im fi bel _ =. 
_ | a — | a Ew | 
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Manufacturers of precision ball and roller bearings —established 1898 


THE HOFFMANN MANUFACTURING CO. LTD. CHELMSFORD, ESSEX 
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ARALDITE 
CUTS 
TOOL 
ROOM 
COSTS 


Araldite resins enable manufacturers to produce, speedily and at low 
cost, assembly jigs which are replicas of original patterns. These jigs can 
be cast at room temperature and as there is negligible shrinkage on 
setting, they possess high dimensional accuracy. Araldite is available in 
forms which will provide any required degree of hardness, and a resilient 
surface is often used to prevent damage to highly finished products. 
Araldite jigs are tough, durable and require no maintenance, either in use 
or in storage. Also, they are much lighter and easier to handle than their 
metal counterparts. Araldite can probably save you money on your own 
assembly lines. Let us send you our booklet ‘Araldite Resins for Tooling”. 














«et 


Araldite faced jigs are used by Butlers Ltd, 
Birmingham, in the assembly of combined 
tail and stop lamp shells for cars. 


Araldite epoxy resins are used 

For casting high grade solid electrical 
insulation 

for impregnating, potting or sealing electrical 
windings and components 

for producing glass fibre laminates 

for producing patterns, models, jigs and 
tools 

as fillers for sheet metal work 

as protective coatings for metal, wood and 
ceramic surfaces 

for bonding metals, ceramics, etc. 





Araldite poxy resins 





Araldite is a registered trade name 
CI1IBA (A.R.L.) LIMITED 


Duxford, Cambridge. Telephone : Sawston 2121 


APS90 
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All over the show... 
all over the world 


the majority of British cars are fitted with 
Renold timing chains as standard equipment 





RENOLD chains stand the test of time 


Visit our stand No. 200 at the Motor Show 


or 
Lee's RENOLD CHAINS LIMITED* MANCHESTER 
ae a 
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measurement and control 








ANNOUNCING A 





NEW INTERNATIONAL 


measurement 





JOURNAL FROM and 





THE ILIFFE GROUP ofol al ge) 





To be published monthly beginning January 1962 


ComTestTs 





Instruments, systems, methods... 
of industrial control 


MEASUREMENT AND CONTROL - first issue January 1962 — is designed for those responsible for 
the choice, installation, operation and maintenance of automatic control equipment in all 
branches of industry. 

Each month, MEASUREMENT AND CONTROL will report, analyse, and interpret in a practical 
down-to-earth manner the world’s latest installations, instruments, equipment, systems - 
every facet of this new major science. 

Produced by highly qualified engineers, writers and Iliffe’s unique team of illustrators, 
MEASUREMENT AND CONTROL is a progressive journal for progressive people. In a world of 
fiercely growing competition it will be a major influence in the progress of large and small 


organizations to higher peaks of more efficient production. 


a new journal from ILIFFE—world leaders in technical and specialist publishing 





SECURE THIS NEW SERVICE FROM THE BEGINNING - POST TODAY 





~~“ 


Nm 


Post 


today 


Company 


To ILIFFE Production Publications Ltd One year 
Dorset House, Stamford Street, London. SE1 12 issues including postage {3 0 0 
U.S. and Canada $9 50 
Please enter my subscription as indicated para or enc y 
Tick appropriate box on right). apprentices only £1 100 
I enclose remittance for 
Three years (overseas only) 
saving the cost of 12 issues 
36 issues including postage £6 0 0 
U.S. and Canada $19 


Multiple orders from the same Company 
enjoy a bulk discount rate 
i.e. 3-10 subscriptions, 10%; 

Date over 10 subscriptions, 20 
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-EFCO| and ROOTES craftsmanship 


With the constant demands for more productivity, is it inevitable that 


quality must be sacrificed to expediency? Fortunately for 
discriminating buyers, Humber say ‘No’ and support their view by 
installing batteries of Efco heat treatment furnaces to help increase 
their output without detriment to ROOTES Craftsmanship. 

Used for processing gearbox components, crown wheels and pinions, 
these furnaces are the practical end-product of the most up-to-date 
design thinking. The furnaces all have automatic handling and 
programming equipment to speed production and cut operating costs. 
Furnaces for gears have an enclosed hot-oil quench to ensure close 
dimensional control. Furnaces for crown wheels have special holding 
chambers to give precise control of cooling and carbon diffusion 
cycles prior to press quenching. 

Humber Cars have a reputation for quality. EFCO furnaces are helping 
to maintain that reputation. 


EFCO FURNACES LIMITED 


QUEENS ROAD, WEYBRIDGE, SURREY - Weybridge 389/ 


NRP/i/4150 Associated with Electro-Chemmcal Engineering Co Ltd 
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THOS. P. HAWKINS & SON LIMITED, 


BRUNSWICK ROAD, BALSALL HEATH, BIRMINGHAM. TELEPHONE: CALthorpe 1101. GRAMS: “Hawkeye, Birmingham”’. 
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For the highest precision 
at mass production rates 


Please ask for demonstration of this 
machine in actual production, or on your 
own blanks on our demonstration unit at 
our Nottingham demonstration rooms. 


VAUGHAN 


area 





ASSOCIATES LIMITED 
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Simple and quick calculations and rapid setting. Operation 
by single lever. Crown wheels or pinions finished in one 
loading giving maximum production per capital expenditure 
with smallest floor space. Max. pitch dia: 21.26". Max. D.P.: 
24". Max. length of cone: 10.33". Number of teeth cut: 5-100. 


VAUGHAN HOUSE, 4 QUEEN STREET 


CURZON STREET, LONDON, W.1 
Telephone: GROSVENOR 8362-5 


Midland Office: WILFORD CRESCENT, NOTTINGHAM 
Telephone: NOTTINGHAM 88008 








British 
industry 


specifies 
FALKS 





LITTLE BARFORD ‘B’ POWER STATION 
Southern Project Group, Central Electricity Generating Board. Electrical Contractors: Central Electric Co., Rushden 


A FREE LIGHTING SERVICE FALKS, the long-established lighting 


specialists, designers and manufacturers 


Our expert lighting engineers based in all principal cities of the of all types of fittings. 
U.K., will without obligation, advise you on any lighting problem 


large or small and prepare lighting plans for your approval. 


Write for Industrial Lighting Catalogue 


STADELMANN 8&8 CO LTD 





PLANNED, EFFICIENT LIGHTING saves money 





91 FARRINGDON ROAD, LONDON, E.C.1. HOLborn 7654. London Showrooms: 20/22 MOUNT STREET, PARK LANE, W.1. MAYfair 5671/2 
AP172 


Automobile Engineer, October 1961 





JAGUAR 


mnbol 
> anaes C}} 


The brilliant new Mark X confirms Jaguar’s 
reputation as the finest car of its class in 
the world. Salisbury Transmission Ltd., 

is proud of the fact that since 1951 Jaguar 
have relied exclusively on Salisbury for 


the supply of differential units. 


Member of the 


SALISBURY TRANSMISSION LIMITED sid 


tant 
Birfield Group 
BIRCH ROAD ° WITTON ° BIRMINGHAM 6 
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Photo montage by Geoffrey Gale 


RUBERY OWEN Motor Division 


on lime every time 


Throughout the day and night—every day and night, trailerised loads of RO wheels 
arrive at the great motor factories ready to be hung straight on the feeder 


conveyors. 


As manufacturers of vital components for the Motor Industry we really appreciate 
the need for accurate timing of delivery—often expressed in minutes. By gearing 
our production line schedules to those of our greatest national industry we ensure 
that supplies are on time, every time. 


Manufacturers of vital components 


STAND 182 international Motor Show, Earls Court 
RUBERY, OWEN & CO., LTD., Motor Division, Darlaston, Staffs. 





MOTOR 
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TOUGH ... NON-TRACKING... 
PETROL AND MOISTURE RESISTANT 





] 
This 4-cylinder distributor cap was moulded from ‘Diakon’ A 6-cylinder distributor cap. The high moulding efficiency 
acrylic polymer by Clearex Products Ltd., Heather Park Drive, of ‘“Diakon’ acrylic polymer makes intricate components such 
Wembley, Middlesex, for Remax Lid., Remax House, Alfred as these available at reasonable cost. 


Place, London W.C.1. 


These distributor caps are moulded from ‘Diakon’ 


The transparent distributor caps illustrated here are * Precision moulding with instrument finish at low cost. 
moulded from ‘Diakon’ acrylic polymer. They are 
non-tracking and moisture proof and possess out- 
standing petrol resistance. They will stand up to 
years of hard use. 


Good electrical insulation properties. 


* 


* High impact strength. 


A depth and clarity of colour available in no other material. 


* 


Car components now being made from ‘Diakon’ Resistance to staining by nicotine, polishes and most 
< . Ss ~ aae é 


include rear lights, nameplates and insignia and rear 
windows. By specifying parts moulded from ‘Diakon’ % Dimensional stability in hot and in humid atmospheres. 
you obtain all the following advantages : Write to I1.C.1. for more information about this unique material 


chemical products 


a ° Diakon’ is the registered trade mark for the 
DIAKO bod te) 8 ¥ Mm E 34 acrylic polymer manufactured by 1.C 1. 





ONi4 IMPERIAL CHEMICAL INDUSTRIBS LIMITED -LlLONODON + S.W.1 
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what does it mean? 


So often this question is asked. When, nearly 40 years 
ago Bentley Motors started producing Motor Cars, 
the hour glass type of piston proved to be so 

noisy that a new design was developed and patented. 
The Patent was granted in the names of three 
eminent engineers, and the first letters of 


their names became the symbol of this famous piston. 


Manufactured by 


Automotive Engineering Limited 


(One of the Sheepbridge Engineering Group) 
THE GREEN * TWICKENHAM ° MIDDLESEX 


Telephone: POPesgrove 2206/9 Telegrams: ‘MOTIF’ Twickenham 





80 Automobile Engineer, October 1961 

















illustrated is a transfer 

resistance welding machine 
recently designed and 

constructed by Sciaky. it welds 
the front suspension and 

engine mounting units of the 

BMC mini cars in 5 stages. Welding 
cycle and transfer between 

stages is automatic 











awelding machine... 
a production line 





Every day thousands of Sciaky Resistance Welding Machines are used to produce Britain's 
automobiles. Working closely with the motor industry, Sciaky has developed a range of welding 
machines to meet their critical requirements. But, the story does not end there... the adaptation 
of resistance welding to a specific application—the Sciaky technique—is yours for the asking. 
Let Sciaky experience and know-how work for you, because Sciaky resistance welding techniques 
are developed to meet your individual needs—whether portable, pedestal, or complete 
production line. 


this is what 
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—SISIAky 


resistance 
welding means 


SCIAKY ELECTRIC WELDING MACHINES LIMITED 
FALMOUTH ROAD (Trading Estate) - SLOUGH - BUCKS - Telephone 25551 (10 lines) 
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cd 
what 

is 
D.U. 





D.U.is a new and startlingly useful dry bearing material made by Glacier 
and licencees throughout the world into bushes and thrust washers, 

and already used with success by many well-known engineering 
companies. With its countless applications and advantages thousands 
more firms could—and should—use D.U. 

One page in this journal is quite inadequate to describe D.U. but full 
details are given in Glacier Designer’s Handbook No. 2, which 

is not a piece of sales literature, but a comprehensive reference 

book of design data. 

We think that Glacier Designer’s Handbook No. 2 answers every possible 
question on D.U. and its applications, and should be in every 
draughtsman’s and designer’s bookcase. 

We will send to any company, on receipt of a request from an official of 
the company, one Glacier Handbook for each of their draughtsmen or 
designers. We will also send a copy to any individual draughtsman who 
writes to us on his company’s letterheading. Write now. 


THE GLACIER METAL COMPANY LIMITED 
Alperton Wembley Middlesex 
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the advantages of 


OLD EXTRUSION 


A process of controlled working which 





converts a cold steel slug into a useful article. 


UP TO 95°. MATERIAL USAGE 


An unusually high proportion of the initial 
blank is usefully employed and close toler- 


ances can be held. Economic advantage 





over other methods results from material 





savings and decreased machining costs. 


; : The Motor Car Propeller Shaft Flange shown above (left), 
The heavy cold working imparts the was formerly made from Heat Treated EN8 steel. It is now 
produced from low carbon steel whose properties after 


strength of a heat treated steel to low car- extrusion (right) are equa! to those of the EN&8. 
bon steel whilst the excellent grain flow —_ 
closely following the finished contour, and 
the smooth surface finish, show to marked 


advantage under conditions of fatigue. 


Forgings and Presswork Ltd are now 








equipped to produce a wide range of cold 


extruded steel parts and would welcome 





the opportunity to apply their specialized The pattern of flow lines in an ertrusion (illustrated above) 
foilows the erternal contour closely and is superior even to 
knowledge to your products. that of a forging where generous machining allowances are 


usual and really deep piercing is impossible. 


FORGINGS & PRESSWORK LIMITED 


Birch Road, Witton, Birmingham,6& - Tel: Birmingham East 1262-7 - Grams: Birforge, Birmingham 


MEMBER OF THE Birfield Group ste 





Automobile Engineer, October 1961 83 





FO OATS +. 


Give us, in fact, any castable shape and 

we can make it in GF Malleable lron—the 

modern engineering material that solves 

many problems for both designers and 

production men. Its mechanical and 

physical properties are outstandingly 

good. GF Castings are clean, accurate, 

consistent and may be machined to any ° ~ 
degree of finish demanded by the job. G ive U S d rl hg 
Our advisory service is at your disposal 

if you care to give us a ring. 


re 


» 
¢ 
3 
fF 

h 


The casting illustrated is a clutch withdrawal ring as 
supplied to Leyland Motors Ltd. 





MALLEABLE CASTINGS 


BRITANNIA IRON AND STEEL WORKS LIMITED en eae ae 
BEDFORD Telephone: Bedford 67261 ENGLAND Please write or ‘phone. 


bis/103 


A member of the GEORGE FISCHER group 
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Of completely new design, this Asquith 
Radial incorporates many features that 
contribute to higher productivity. 


The spindle, of self contained design, 
has a range of nine spindle speeds 
(in three alternative ranges ) and, if 
required, a slide with four power feeds 
in addition to the sensitive feed can 
be supplied as an extra. The spindle 
is bored No. 3 Morse Taper. The 
table has a long bearing on the pillar, 
ensuring rigidity and is adjustable up and 
down by rack and pinion through worm 
gearing. This table can be swung away for 
mounting large work on the baseplate. 


Write today for full details. 





WILLIAM ASQUITH LTD. 


HALIFAX - ENGLAND 
Member of the Asquith Machine Tool Corporation 














Sales and Service for the British Isles 


DRUMMOND-ASQUITH LIMITED 


Member of the Asquith Machine Tool Corporation 





KING EDWARD HOUSE, NEW ST., BIRMINGHAM, Phone: Midland 3431. iso at LONDON Phone: Trafelgor 7224 & GLASGOW Phone: Central 0922 


Asn 
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Consider its properties — 

great strength, rigidity, dimensional stability, 
unrivalled resistance to oil, grease, 

petrol] and high temperatures. 

Rigidex might have been expressly produced 
for the motor industry so completely does it 


meet its exacting demands. 


Consider its potential — 

the uses of Rigidex are virtually unlimited. 
Already it is giving shape and distinction 
to a wide range of products. Its possibilities 
are indicated in Booklet No. 348. 


Write for your copy today. 





think of the number 


of car accessories better made in 





Consider Rigidex first — 

when you are designing any of these: 

FANS HEATER CASINGS SEAT COVERS SUN VISORS 
BRAKE FLUID RESERVOIRS ROCKER BOX COVERS 
WINDSCREEN WASHER-BOTTLES GEAR BOX CASINGS 
SEAT KICK GUARDS STEERING COLUMN HOUSINGS 
STEERING COLUMN FAIRINGS HEATER AIR-DUCTS 
LIGHTING FITTINGS (INTERIOR) BATTERY PARTS 
CONTROL CABLE CASINGS INSTRUMENT BINNACLES 
LEAF SPRING INTERLEAVING HEAT GRILLES 


Rigidex is a reg'd trade mark of British Hydrocarbon Chemicals Ltd 
and one of the products they manufacture at Grangemouth 


















Sole A COMPANY IN THE 
Sell i 
selling | British Resin Products Ltd [yatta BRP 











SALES AND TECHNICAL SERVICE DEVONSHIRE HOUSE PICCADILLY LONDON Wl HYDE PARK 0151 


Dittilleu Pritia Lewe Zveuyman 
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A:I-D manufacture a 
complete range 

of industrial finishing 
equipment 


MOTOR SHOW STAND 435 
“ : 
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A better finish —- cheaper — faster. That, in a nutshell, is 
what we of AID offer you. 


Better —cheaper—faster. Three words that are muttered 
by AID technicians in their sleep 


Better — cheaper — faster. Three words that have put AID 
out in front in the finishing field 


AID have developed fatigue-free guns with perfect atom- 
isation, long-lived compressors with consistent delivery, 
spray booths exactly matched to the needs of particular 
industries, complete installation tailor-made for the job 


and eveything behind the gun — it’s a good 
Helpful literature and technical 


For the gun - 
idea to call in AID. 
assistance are always freely available. 





COMPRESSORS SPRAY BOOTHS 


SPRAY GUNS 


AIR INDUSTRIAL DEVELOPMENTS LIMITED 
Aidspray Works Shenstone Wr. Lichfield Staffs England 
Phone: Shenstone 341/5 Grams: Aidspray, Shenstone 
Canadian Office: 45 Palamino Crescent, Willowdale, Ontario 
London Office: 3 Chester Mews, London S.W.1 


Phone: Belgravia 1980 
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Talking about Production Tools smailthingsoften 


matter most on big jobs because their effects can be multiplied 


many times. Changing to the right CP tools can often mean 


significant economies right through a whole production opera- 
tion. A time-saving here, less operator fatigue there, a problem 
of restricted working space solved—they all add up to more 
output at less cost. See just how comprehensive is the 


CP range write now for the pneumatic tool catalogue. 
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* RECIPROCATING SAW'FILE 
ry 


CP 3017-F) A tool that will saw eve 
material and cut every shape that can be 
handled by hand or power hacksaws. Saw 
blade collet and file chuck quickly in- 
terchangeable. Speed up to 1,500 strokes 
per minute. Exhaust air through nose of 
tool keeps cutting clear of work 


(onsolidated Pneumatic 


Consolidated Pneumatic Tool Co. Ltd., Dawes Rd., London, SWE 


cP 268 
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sets the standard 

for efficient 

Vehicle Components — 
reliable designs 
backed by continuous 
research and 
development. 
Products engineered 
today to meet 
tomorrow’s demands 


on the Motorways 
of the World. 


ENGINEERING PRODUCTIONS 


CLEVEDON LTD 


CLEVEDON SOMERSET ENGLAND 


Specialists in the design and manufacture of Automotive 
Suspension Ball Joints, Steering Linkages, Steering Gears, 
Turbochargers and Associated Automotive Equipment 
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ALUMINIUM BRONZE CO.LTD. 
Waltows Lane Walsall. Staffs. ji BSA 








To prepare you 
for your 1962 motoring 


* * * * * * * * * * * * 7 * * * * * * * * * 
* * 
‘LONDON SHOW NUMBERS : 
* * * * * * * * * . . . ° *« * * * * . * * 


C) SHOW GUIDE 13 Oct 1s 
C) SHOW REPORT 20 Oct 2s 6d 
OC) SHOW REVIEW 27 Oct 1s 


Three superb special issues of THE AUTOCAR offer 
you the fullest, most authoritative coverage of 
Britain’s top motoring event. In the Show 
Guide—what to see, where to see it, advance 
news, valuable Buyer’s Guide tables. In the Show 
Report—-vivid, illustrated stand-by-stand 
descriptions of the cars, coachwork, motorised 
caravans and interesting components. 

A magnificent issue. And in the Show Review 
expert analysis of latest design trends, and full 
regular contents. Many new models arc 

described in each of these issues. 


Au tocar 
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from all newsagents MAKE SURE OF YOUR COPY 
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Cleaning component parts for 
the new Hoover Junior Gleaner 








At the highly mechanised Hoover Factory at Perivale in Middlesex a Dawson 
metal cleaning and degreasing machine plays an important role in the efficient ’ 
production line for the new Hoover Junior cleaner. The illustration above Machines 
shows how the three diecast components converge ready for washing. The for cleaning 
two smaller components come from the bottom left and the housing comes down large and 
the chute from the top left. 9 

This is only one of the countless applications for the Dawson metal cleaning 
and de-greasing machines which are widely used in every grade of engineering 
from electric shaver components to heavy diesel cylinder blocks 

A catalogue giving full details of these machines can be sent, on application, from 
Drummond-Asquith (Sales) Limited at the address given below. 


smallarticles 





METAL DEGREASING Sole Distributors 
and DRUMMOND=- ASQUITH LTD. 
PRE-TREATMENT King Edward House. New St. Birmingham 
PLANT Tel. Midland 343 








Manufacturers: DAWSON BROS. LTD., GOMERSAL, Near LEEDS. Tel. Cleckheaton 3422 (7 lines) 
London Works : 406 Roding Lane South, Woodford Green, Essex. Telephone: Crescent 7777 (4 lines) 
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now 
do you 
see? 


Pneumatic tools are an obvious application for 
Lanarkshire High Tensile bolts. But there are many more 
subtle situations where this bolt's extra strength is 
employed to advantage. Machine tools, bridges, motor cars, 
cranes....wherever stresses and strains are to be 
withstood — Lanarkshire H.T. bolts and setscrews withstand. 
lf your product needs extra strength at vital points - 
why not contact Lanarkshire? From 45—75 tons 
in R, T and V grades, Lanarkshire offer good delivery 
in B.S.1083 (Whitworth and B.S.F.) and 
B.S.1768 (fine and coarse) threads 


BOLT BUYERS acclaim the MONTHLY STOCK LIST, giving thread, size, 


material and quantity of bolts in stock. Ask to be mailed a copy —free. 


LANARKSHIRE 


T €'o 


BOLT L | 





HAMILTON, LANARKSHIRE, SCOTLAND 
Tel: Hamilton 1241-5 


17/3/61 
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do you use 
LIQ 
NITROGEN 








HYDROGEN LEAK TESTING A DUPLEX CONTAINER 


We have been manufacturing ultra-high vacuum simplex Dewar 
vacuum containers for liquid nitrogen, liquid oxygen, etc. since 1930; 
and also ultra-high vacuum duplex ones for liquid hydrogen and 
helium, and cryostats, since 1954; so we should know something 
about their design and manufacture. Apparently our Customers 
think we do—judging by the number of orders, which continue to 
increase year by year, received from Government Departments, 
Universities, Research and Nuclear Establishments, etc. all over 
the world. 

We manufacture in all sizes and shapes, the simplex type from one 
litre to 200 litres in 14 different sizes; the dulex type from 2 litres to 
100 litres in 6 different sizes. Also cryostats, and special designs. 


May we send you a copy of our Catalogue 
C&C COMPANY LIMITEO 
23-25, BROADWALL, 


STAMFORD ST., LONDON, S.E.1. 


Telephone: WATerloo 5750 Cables: Oxyvaconta, London 
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Specialists in 


Specialists in the technical rubber 
ield, we manufacture both the 


+ 


rubber and the metal parts and 
then effect the bonding all in 
our own factory. The result 

Long lasting unions under all sorts 
of conditions. 





Precision moulding, of natural and synthetic polymers and resins, can be 
carried out in our factory to tolerances of 0°001” or 0:002", according to 
requirements. Our technical, scientific and design staff also carry out experi- 
mental work on new designs and applications. 

e@ Mechanical rubber products and assemblies of all kinds @ Rubber to 
metal bonded resilient mountings @ Shock damping assemblies @ Rubber 
rail pads and mountings e@ Heel blocks and wedges @ Rubber springs for 
buffing and draw gear for rolling stock @ Vestibule diaphragms @ Rubber 


gaskets, seals and extrusions e@ Insulators 
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EXPERTS IN RUBBER TECHNOLOGY 
AND ESPECIALLY IN THE 
TECHNIQUES OF COMBINING 
RUBBER AND METAL 


TEMPERED RUBBER COMPONENTS 


R 


SHEFFIELD 
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EXPERIMENTAL SPRINGS? 


That spring you want...ina 
hurry .. . where is it? Pick 
what you want when you want 
it from TERRY’S BOXES OF 
ASSORTED SPRINGS—our 
fine range of small boxed 
assortments of experimental 
springs. We can show you only 
a few from the range here. 
Send a postcard for our full 
list—and if ever you're stuck 
with a spring problem send it 
along to our Research 
Department—they’ll gladly 
help you out. 






Don't 
“ 
grope here... 






0. 1217 
One gross 
Assorted Springs 





Have you a Presswork problem? 
If so, the help of our Design Staff is yours for the asking 
_<éi * 
“a No. 760 
No. 1200 
Ihree dozen Assorted . 
Three dozen Assorted Light Compression No. 98A 
Light Expansion Springs Springs to 4” long, 22 iy ree dozen Terme 


1 
suitable for carburettor to 18 S.W.G i” to °o long, } 


| sear | Sa ee a Des 
(2) d) ' SS con 








HERBERT TERRY & SONS LTD. 


53 
Ne. 7 Looking for good Hose Redditch, Worcs. 











Three dozen Assorted Cut Semana Costs with | Clips? Send for a sample of y 
Light Exp a tot Terry's Wire Circlips. We Terry’s Security Worm (Makers of Quality Springs, Wireforms 

diam., 2” to long, 22 to] can supply immediately Drive Hose Clip and and Presswork for over 100 years) 

18 S.W.G i2'- from stock—from 4” to price list. 10 














A Complete Technical Illustrating 
Service For Industry 


TECHNICAL ILLUSTRATING 

TECHNICAL PHOTOGRAPHY 

SECTIONAL or DIAGRAMMATIC DRAWING 
SINGLE or MULTI-COLOUR PRINTING 

ALL PRODUCED IN OUR OWN FACTORY 
From Our Clients Prototypes and Drawings 


vbe 


as 
q 


“age 


This service of complete co-ordination of all the stages of 
production is reflected in low costs, short total time factor, and 
in the quality of the finished printing. 


We offer a service that covers Technical Printing from beginning to end. 


For further details 


TECHNICAL ILLUSTRATION SERVICES LTD 


STUDIO AND PRINTING DIVISION 
VICTORIA WORKS, CROMWELL ROAD 
PETERBOROUGH 


PETERBOROUGH 5871/2 
Registered Office: 31 Bedford Row, London W.C.1 Chancery 7571/2 
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SR alsmclaliicie 


to your 


fluid seal problem 
is in here! 





TYPICAL ANSWERS INCLUDE.... 


@ Comprehensive application data 

@ Fully-detailed product data tables. 

@ Installation procedure. 

@ Latest information on Fluid Seal Technology. 

This invaluable work of reference is compiled by practical engineers 


as a guide for busy designers. Supplied to you as part of the 
PIONEER service, it also includes advice about all Fluid Seal problems. 


WE SHALL BE PLEASED 
TO SEND YOU 
A COPY 







October 18-28 
EARLS COURT 





as - 3 
Pioneer OILSEALING & MOULDING CO. LTD 


FLUID SEALING ENGINEERS 











BARROWFORD . NELSON LANCASHIRE Tel: Nelson 62241 
To: PIONEER Oilsealing & Moulding Co. Ltd., Barrowford, Nelson, Lancashire. 
Post this to obtain 
your PIONEER a 
POSITION 
Fluid Seals Catalogue ADDRESS 11 
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pressing problem ¢ 


Help is at hand! Not only pressings but turned 
parts and even complete assemblies designed and 
produced to your specification in ferrous or 
non-ferrous metals, electro or enamel finishes. 


Our technical advisors (with trousers) 
are at your service. 





























W. H. BRISCOE & CO. LTD. 


WHARFDALE ROAD, TYSELEY, BIRMINGHAM, 11 


Tel: ACOcks Green 1197 Grams: ‘Brisk, Birmingham’ 





For all generai purposes Amal ball joints are the best 
you can buy. The type 81 (illustrated) has Micrometer 
adjustment for wear or play; is instantly detachable 
without tools; Self-locking; Without spring pressure 
on head making for easy movement without play. 


Brass body, steel headed pin. 


@ UNIVERSALLY APPROVED 


, BY LEADING AUTHORITIES 
MI [a\ ON ENGINEERING 
: BALL AND ROLLER JOINTS 


Write teday for full details of sizes, standard or non-standard. 


AMAL LTD. - HOLDFORD ROAD - WITTON - BIRMINGHAM 6 .- Tel: BIRCHFIELDS 4571 


as 
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On the Motorway 


A completely new conception of public transport has been 
made possible by the London-Birmingham Motorway, with 
coaches cruising at speeds of 70-80 ™.p.h. over its full 
length. These Midland Red Motorway Express Coaches 
typifying this new era, are fitted with every modern device 
for safe, economical operation 


‘GIF totl-1 am @r-lahegiieler- (me) 
Bi a-tal-) ele) a amt- tale Mn @lelsalesl-1a: 
aaaleiial=s— ensure 


> Y r + 
atr ealeieamelel-ia- 


‘(uga/, OAL. FILTER 


8 
Fitted, among others, by the following 
toe Telisle Mm —talelisl Mast laleie-leai' ig 6 eee 


LEYLAND MOTORS. DAIMLER - BENZ 
ALBION MOTORS. CROSSLEY BROS. 
FIAT. BIRMINGHAM & MIDLAND MOTOR 
OMNIBUS CO. ISOTTA-FRASCHINI 
E.N.A.S.A. (PEGASO) SPAIN. DAIMLER 


SCANIA-VABIS 


Compared with conventional filters, Glacier 
extractors have a number of advantages :- 


® They remove—consistently —particies down 
to under a micron 

® They have up to 10 times the dirt capacity 
of conventional filters, do not choke, and oil 
does not pass through contaminated sludge 
during filtration 

* They hold the percentage of contaminant of 
oil down to a level as low as O.2'/, by weight 

* They enable the period between oi! changes 
to be lengthened by up to 4 times 

* There is no element to be replaced at eact 
cleaning 


GLACIER 


FREE! 
Send for Designer's Handbook No. 3 on Filters 


All correspondence on Filters to be addressed to:- 
The Glacier Metal Co. Ltd., Kilmarnock, Ayrshire 
Scotland 


THE GLACIER METAL COMPANY LTD: Alperton: Wembley: Middlesex. 
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TURQUOISE 


PENCILS 
set a new 
standard 
for 

lead 
Strength 


The greatly increased lead strength of New 
Turquoise sets a new standard for drawing 
pencils. New Turquoise pencils hold a fine 
needle-point without snapping; save time by 
eliminating frequent re-sharpening — and 
money, too, through fewer replacements! 
And this extra lead strength means perfect 
‘originals’ and cleaner, sharper reproductions | 
every time. Crisper, clearer lines, preciser 
shadings — every detail exactly right with no 
omissions, ghost lines or fade-outs. 





All the evidence... 








| .. of laboratory investigations, confirmed by 
| many years’ experience in service, shows that 
anti-freeze containing sodium benzoate /sodium 
nitrite corrosion inhibitor is the SAFEST and 
most effective FOR ALL TYPES OF VEHICLES. 

Wise Counsel recommends year round use of 
sodium benzoate/nitrite inhibited anti-freeze. 
The best brands contain 








GRADING: /7 precise grades from 9H to 6B 
10D. EACH. 9/2D. PER DOZEN 

TRY TURQUOISE DRAWING LEADS 

AVAILABLE FROM 2B TO 6H 


| Sodium Benzoate 


| 
W. J. BUSH & CO. LTD : LONDON E.8 - ENGLAND 
| Telephone : CLissold 1234 





EAGLE PENCIL CO - ASTILEY ROAD - TOTTENHAM N.17 
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The Front Drive Steering Axle 
assembly is suitable for a 6 ton 
tyre load which makes it a 
perfect unit for 4-wheel drive 
systems where difficult and 
boggy terrain is encountered. 


MOSS GEAR CO. LTD 
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FRONT DRIVE 
STEERING AXLE 


REAR DRIVE 
AXLE 


Illustrated above is one of our 
standard range of rear axles 
which is incorporated with the 
4-wheel drive transmission. 


CROWN WORKS « TYBURN - BIRMINGHAM 24 


Telephone Erdington 1661-6 Telegrams “Mosgear Birmingham” 
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FULLER HORSEY 


SONS & CASSELL 





10, LLOYDS AVENUE: LONDON -E.C.3. Phone ROYAL 4861 


N.R.P. 9156 









NTRED PER HOUR 





130 SHAFTS FACED AND CE 
















Facing & off. each end and drilling 


4" centres in 24" diameter Electric Motor 


Shafts in a floor to floor time of 27 
seconds, is typical of the high production 
which can be achieved on the — 


HEY No. 3 DOUBLE ENDED 
CENTRING & FACING MACHINE 


@ Perfect alignment of centres 
@ True faces and accurate lengths 
@ Turned finish on faces 


@ Eliminates subsequent facing down 
to centres or recentring 





sin, diamete wf. 


Face " 
Standard Vices for xl 
bar capacity of 64fin 












~ 







ze a - Q . p a ne ultip diameter handled, 3 inch 
Britiee Mende ond Ptochinen, Teopin Minimum age to take 
ENGINEERING C0. LTD. ach a Gear ooth Standard bed lenge in., 72ine 


p to 24 in., 


é Sischions ‘Gneniel Moshia 
Wii oe Br 108in. long 









NRP 1522 


100 Automobile Engineer, October 1961 





Automobile Engineer, October 1961 yw 


The ithin ¢l reath o r which fl rs a candice flame, there 1s 
| i latent f ver for alr 1¢1 ynpressed i ummer home a rivet 


. Boag : 
dir All that i¢d to pr ide a constant power pp sa 
BROOMWADE” Air Compressor in then put the safest and 


mos t man-1 ic power t Vork for youin many 
ee o dr , pping " rrinding and 
yt BROOMW ADE’ w ll do all 


around 


‘BROOMWADE.” 


AIR COMPRESSORS & PNEUMATIC TOOLS 
Your Best Investment 


US... 





Broom & Wade Ltd., P.O. Box No. 7 Vv mit suICKS * J } H W ycor 
879/2 SAS 
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To most drivers the controls of their 
vehicles are merely units on the 
ZEUE facia, from which they rightly expect 


S nell df the response to be quick, smooth 

and sure. A sound reason for 
selecting control units by Gill’s, who 
incidentally, are always happy to 
atl ei wii make units to manufacturers own 
JS specification. 






STAND No. 229 
AVENUE ‘A’ 


Cables Ltd 





PACKINGTON HALL WORKS, LICHFIELD, STAFFS. 


Tel: Whittington 284-285 Grams: Remote Lichfield 
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BRAKE 
LININGS 


and 


DISC 
339.0 6G.) 
PADS 


APPROVED for 
and fitted as 


standard equipment 






on these famous 
makes of car. 

Disc Brake Pads 
MGA 1600 
SUNBEAM ALPINE 


SUNBEAM RAPIER 
CONSUL CLASSIC 315 


Brake Linings 

AUSTIN PRINCESS 
AUSTIN GIPSY 

MGA 1600 

WOLSELEY 6/99 
AUSTIN AS9 
SUNBEAM ALPINE 
CONSUL CLASSIC 315 
Small & Parkes Ltd 


Manchester 9 
London Office: 251 Kingston Road, SW19 
and a nationwide chain of Service Depots 
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MOTOR EXHIBITION * EARLS COURT * STAND No. 262 





AT HIGH TEMPERATURES 
450 TIMES PER MINUTE! 


Only the very best design technique, materials and work- 
manship can produce a piston to cater for that sort of 
treatment—a typical example of the treatment which a 
heavy duty ‘‘Thermoflow’’ piston of approx. 10” dia, 
must endure for many thousands of hours. The same 
know-how that goes into the design and production of such 
pistons, is also applied to the small and medium sized 
pistons—the pistons that drive transport throughout the 
world, 


Specialloid 


AIREDALE WORKS, HUNSLET ROAD 
LEEDS 10 


TELEPHONE: LEEDS 31471/7 
TELEGRAMS * SPECIALOID ° TELEX  LEEOS TELEX NO. 55—108 
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Two examples of how the Ford Motor Co. 
Ltd., use “Stellite” for protecting wearing 
parts of their jigs and fixtures. 

The alloy guarantees prolonged accuracy 
because it is proof against swarf abrasion, 
hammering, rust and general corrosion. 


‘“STELLITE’’ PROTECTS 
JIGS & FIXTURES 


Hey machine re-centring Zephyr crankshofts 


Send for SP.21 which explains 
how easily this protection 
can be incorporated in your 
jigs and fixtures. 


petono Bi / See 
DELORO STELLITE LIMITED - HIGHLANDS ROAD - SHIRLEY - SOLIHULL - WARWICKSHIRE 
DELORO STELLITE DIV. OF DELORO SMELTING & REFINING CO. LTD. BELLEVILLE ~ ONTARIO - CANADA 


The names “Deloro’ and “Stellite’ ore registered trade marks 


Brasshouse machine drilling and boring 


Anglia crankshofts. 


CUM BELLE IEE 
YI 
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CAROBRONZE (hg 
Reductio ad absurdum ? (2 | 


not quite, but the machining allowances required on Carobronze | 2 
are almost absurd—on small tubes only about -005” a side on the a — 
outside and 010" a side in the bore. 2 











TUBES— in sizes from about 4 in. to 6 in. bore. For high duty bearing 
bushes, pump liners, shaft sleeves, etc. 


RODS — in all sizes up to 23 in. diameter. High tensile Carobronze Rods are 


suitable for many applications demanding a tough and wear-resisting metal, COLD DRAWN 


CAROBRONZE has a high tin and phosphorus content and is cold worked 
to create exceptional physical properties and to machine to a mirror-like 


bearing surface. PHOSPHOR BRONZE 


CAROBRONZE possesses good resistance to corrosion. 


CAROBRONZE LIMITED 


SCHOOL RD., BELMONT RD., LONDON, W.4 Phone: CHiswick 0245 Grams: Carobronce, London, W.4 


PLASTIC MOULDING 


ENGINEERING 


PRODUCT DESIGN 

















At Co-Ordinators we are comprehensively 


equipped to carry out major programmes, for TOOL DESIGN & MAKING, 
any Industry, of Manufacture, Research and PRODUCTION. 
Development of Precision Mouldings in all types FINISHING AND 


of Plastic Materials. DELIVERY (On Schedule Too!) 


A Complete Service—AT YOUR SERVICE 


The CO-ORDINATORS SERVICE (Encineerinc) LTD. 


SHADY LANE - BIRMINGHAM 22A Telephone: Great Barr 4237 
INJECTION 


CONTRACTORS TO THE G.P.O COMPRESSION—BLOW 

AIR MINISTRY, WAR OFFICE AND EXTRUSION—BLOW FILM 
SPRAYING—PRINTING & 
EMBOSSING. 


MAJOR INDUSTRIAL ORGANISATIONS 
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for BUSHES and BEARINGS 


\ 


Thee nan neg 





DONCASTERS © 
778 DD 











POWDER 
METALLURGY 
SINTERINGS 


4” Solid or Cored 


ALSO 
Centrifugal Cast | < | 
and Chill Cast | 100%, fault free The technical skill which gives Doncasters such 
Any length up to 6 ft. 


Super finish and quality | a high reputation in the production of forgings 
Dimensional accuracy 


Range of sizes from 


+ solid to 114” cored 





Send today for full details | and drop forgings is now being applied to the 


THE 
EUR SMELTING CO. LTD. field of Powder Metallurgy. 
Also makers of TANDEM WHITE METALS | 
£ ESCO GUN METAL INGOTS, etc 





A wide range of sintered ferrous metal com- 


NC N Wid T 


ponents is produced to high density and specified 


AUTOMOBILE physical properties. In addition Doncasters can 
FAULT-TRACING undertake finished machining and coating of 


By STATON ABBEY, A.M.I.M.I, parts if required. 
2nd Edition 
This practical and well-illustrated handbook 
for service mechanics and owner-drivers, has 
now been extensively revised to include such 
features as two-pedal controls, automatic trans- 
missions, power-assisted steering and braking 
systems and disc brakes. At the same time there 
is a certain amount of material retained from 
the first edition for those concerned with older 


cars. 21/- net. 


PITMAN 


Parker Street, Kingsway, W.C.2 
DANIEL DONCASTER & SONS LIMITED SHEFFIELD 
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USE 


CLANCEY 


CHILLED FACED CAST-IRON TAPPETS 


SUPPLIED AS CASTINGS on FULLY MACHINED 





DP cles! a ae he 





*CLANC E Y. r ae LE VALE HAL ESOWEN 


LALV# GLIDES IND TAPPETS 


TI I k PHONI CRADLEY HE ATH - 69411-2- 


FUROP!I 





The standard 
reference book 
for students, 
draughtsmen and 
owner-drivers 


Theory and practice 
for students, 

designers, 

automobile electricians 
and motorists 


The Motor Vehicle 


By K. Newton, M.C., B.Sc., A.C.G.1., A.M Inst.C.E., M.I.Mech.E. and 
W. Steeds, O.B.E., B.Sc., A.C.G.1I., M.1I.Mech.E. 


This book deals comprehensively with engines, carburation, 
carburettors, transmission, axles, brakes, steering, suspension 

and chassis details, and includes sections on modern petrols, fuel and 
lubricating oils. Both petrol and diesel engines are discussed 

in great detail and the present state of the gas turbine as 

applied to road vehicles is considered. The text uses non-technical 
language as far as possible, the aim being to provide an 

accurate but straightforward explanation of automobile 

engineering theory. 

45s. net, by post 46s. 9d. 6th Edition 


Automobile Electrical Equipment 


By A. P. Young, O.B.E., M.1.E.E., M.I.Mech.E., F.1.W.M. and 
L. Griffiths, M.I.Mech E., A.M.L.E.E. 


Deals exhaustively with every aspect of generation, lighting, starting 
and ignition as applied to automobile engines and is invaluable 

to students, designers, repair men and owner-drivers. The 
fundamental principles underlying the design of each piece of 
equipment are fully explained, followed by the practical details, 
with diagrams and photographs to make every point clear. 

30s. net, by post 31s. 6d. 6th Edition 


from leading booksellers 


Published for ‘“‘Automobile Engineer’? by 


{LIFFE Books Ltd Dorset House Stamford Street London SE!1 


The Motor Vehicle 


&. #. teEee 
Sa wine = 
and 4. CRIFFITES 
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Pathe af Tis 


Ft 


[PLEX 


a Duty 
Grey lron 











' 


SASTINGS 





SOLE MANUFACTURERS OF 


( CROMLEX ) 
ALLOY IRONS 


\ Engineering and Repetition 
Castings to BS.1452 
| Grades |4 & 17. 











LIMITED 


STAFFS 


TRIPLEX FOUNDRY 


UPPER CHURCH LANE TIPTON 
Telephone TIPTON 1293 (4 LINES) 


{ 


{ A MEMBER OF THE 


TRIPLEX FOUNDRIES GROUP 
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HAND TOOLS 


Ring Wrenches, Open Jaw Wrenches, 


) Torque Wrenches, Ratchet Wrenches, © 


Socket Wrenches and Sets. 


OVER 2,500 DIFFERENT TOOLS 


English, Unified and Metric Sizes 


TOOL UP WITH ( ‘en 


Manufactured at 


American, 


BRITOOL WORKS. BUSHBURY WOLVERHAMPTON, ENGLAND. 
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ILIFFE Books Ltd Dorset House 


Stamford Street 


London SEi1 
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air suspension 
or 
steel springs? 


British cars are built with a firm 
suspension for fast cornering on winding 
country lanes. American cars have a 
very “soft” suspension to suit their 
concrete highways. Should our designers 
copy and use “soft” steel springs with 
twice as much displacement ? 

Would they be safe on country lanes 


and would the public buy? 


Write for this provo- 
cative article by Alan 
Hodgson and also his 
booklet “Leaf Spring 
Design’. 




















Richard Berry 


& Son, 

Birmingham Road, 

West Bromwich, Staffs. 

Tel : West Bromwich 1766/7/8 


Richard Berry aims to give 
comfort and high speed 
efficiency with springs of 
every kind, made by men 
with skill and craftsmanship. 
These easy riding springs 
endure the worst of road 
conditions in Britain and 

all over the world. 
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Technical 
Control 


FINER, BRIGHTER FINISHES are ensured by the 
advanced techniques developed by our laboratory staff. 
Frequently, improved production at less cost be 
effected through A & A experience. As Pioneers of 


Anodising in this country, we have established many 


can 


standard specifications. We can also work to specifications 
of large manufacturing organisations. At A & A we have 
all the facilities and specialised equipment to guarantee 
your finishing requirements are fulfilled in every technical 
aspect. When it comes to finishing it will pay you to 
consult A & A first! 





anodising 
specialists | 
for over 


ALZAK LID Egg 


7 “lai 5 nee | ., 
i s cata! a a, 
Vier a oo! ~ ae — 


= wm Bs 


ALUMILITE & 














PRIORY WORKS - Dept. A - STATION ROAD - LONDON, S.W.19 
Tel.: LiBerty 7641 


MIDLANDS: 20-21 MERIDEN STREET, BIRMINGHAM 5S 
Tel.: MIDLAND 7426 
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COOPERS 
FIBROL 


for 


GASKETS 


‘Fibrol” is a vulcanised fibre based 
material coated on both sides with a 
compound of nitrile oil-resistant 
synthetic rubber or a resin based 
oil resistant rubber. 

“Fibrol"’ combines the advantage 
of high tensile strength with 

a low compression factor. 
Recommended where a thin 

dense gasket is required. 

A most efficient sealing material 
where exacting fitting requirements 
have to be met—-for example 

in automatic gearboxes. = 


Descriptive folder on request from 


COOPERS 


Mechanical Joints Ltd 


LIVERPOOL ROAD, SLOUGH, BUCKS 
Tel. SLOUGH 24511/9 


Udal 
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FIBROL 
JOINT 





FIBROL 
JOINT 





press 
inspection 
and 

guard 
maintenance 
service 





Automobile Engineer, October 1961 








The Inspection and Maintenance Service operated 
by J. P. Udal Ltd., covered some 5,000 presses 
belonging to 243 Udal customers in 1960 


Experience has shown that this service leads to 
an improved safety standard and also reduces 
replacement costs by drawing attention to repairs 
required in the early stages of wear 


Our inspectors make regular half yearly inspections 
which provide a separate report for each press and 
guard and we also quote for any maintenance 

work required on Udal and |.G.E. guards. We then 
carry out this work on receipt of customer's order 
customers being free to do the work themselves 


if they prefer 


We will be happy to give you full details including 
the cost of inspection of your own press shop 


J. P. Udal Ltd. & 1.G.E. (Control Equipment) Ltd. 
Interlock Works, Court Road, Birmingham 12 
Tel. CAL 31148 





PEER a A PH 


199 
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CAR SAFETY BELTS 
RECLINING SEATS 
SWIVELLING SEATS 
SEAT SLIDES 
PRESS BUTTON LOCKS 

DRIVER’S ADJUSTABLE SEATS 
BENCH-TYPE & OCCASIONAL SEATS 
Stand No. 305 FRAMELESS DOOR WINDOW MECHANISMS 

WINDOW CHANNELLING 
SLIDING DOOR MECHANISMS 





first floor 


ACCESSORIES INCLUDE: 
ASH TRAYS 
BUDGET LOCKS 
DOVETAILS 
DOOR BUMPERS AND SILENCERS 


October 18-28 
EARLS COURT HEAD FITTINGS 


LOCKS 





MIRRORS 


HALLAM, SLEIGH & CHESTON LTD SCUTTLE AND ROOF VENTILATORS 
WIDNEY WORKS, BIRMINGHAM 4 
Telephone: ASTon Cross 3581 


SUN VISOR BRACKETS 











An important book 
for students of 
automobile engineering 


Using the term mechanics in its mathematical sense, this new book 
covers all the standard problems connected with road vehicles— 
including much material which has not hitherto been collected together 


Ni EC i+ A Ni i CS in one volume. Starting with problems of equilibrium and linear and 
rotational motion, it proceeds to deal with calculations relating to 

torque relationships and gear boxes; vibrations and springs; brakes; 

OF ROAD pneumatic tyres; dynamics and directional stability. The book has 

been specially written for students of motor engineering, junior 


designers and draughtsmen, but it will also be of interest to students 


V ol 4 { Cl ES of engineering in general. 


Contents : 
A IMech E ! 
W Steeds OBE 6 Sc CG! MiMech Problems of Equilibrium—Motion along a Straight Line—Angular 


Motion—Torque Relationships and Gear Boxes—Some Properties of 
Pneumatic Tyres—Dynamics of a Rigid Body—Directional Stability 


and Transient Motion of a Vehicle 


35s net. by post 36s 4d 287 pp 198 illustrations 


from leading booksellers 


Published for AUTOMOBILE ENGINEER by 
ILIFFE Books Ltd Dorset House Stamford St London SE1 
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| The New Range 


IBROJOVKA 


HEAVY DUTY PRODUCTION MILLING MACHINES 
SERIES ORIZONTAL 


UNIVERSAL 
- 3 VERTICAL 
Automatic working cycle in two directions, longitudinal and 
cross or longitudinal and vertical 
Control from pendant panel. 
Automatic change of spindle speeds. 
Separate motor drive to spindle and feeds. 

Table feeds simultaneously in all directions. 
Automatic retraction of knee from cutter at rapid return 
Built-in fly-wheel on spindle. 
PROGRAMME CONTROL BY 
PUNCHED FILM TAPE—IF REQUIRED 


Write for full Details and Specifications 
Always Selson for Machine Tools 


Sole Agents in the United Kingdom: 


. - 
| Siggy) The Seeee eee eee 


| Telephone: Elgar 4000 Telephone: Pudsey 224! 
' 

















And at Kingsbury (Nr. Tamworth), Manchester, Glasgow, Swansea, Newcastle-on-Tyne, Sheffield, Southampton, Belfast, Beth § | __ 














lent es Eames 


—w/ 


CEE ee 


OO) OOO 8 018 0 100 0 mmm rn 


WWiten 


Whatever your fastening problem, 
Wiley can make a bolt for it—and 
a nut too—ask them! 


IL make a bol for a! 


JAMES WILEY & SONS LIMITED, DARLASTON, STAFFS. Telephone: james Bridge 2692. 


M-W.61 
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Specialists in ausoee™ _ 


18) 
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Wwe 


FROM 
4 TO p Q | 
3° BORE » hat Cc SOD) The BRITISH wire thread insert 
Wit For incorporation in new designs 

or for the maintenance of existing 

machinery CROSS precision wire 

thread inserts are simple, accurate 
and effective. Superlatively made 
to fine limits CROSS wire thread 
inserts are available for ferrous and 
non-ferrous applications in B.S.F., 
Metric, B.S.P. B.A., Whitworth, 
Unified, etc. Write for full details to 


7 | PRECISION THREADS 
LeNGTves \ J\\).ARE NO PROBLEM 
\ aad specify 


CATALOGUE & PRICES ON APPLICATION | 
HeRMETIC RUBBER CO. LTD. 


“HERMETIC” WORKS - PRIORY ROAD - ASTON - BIRMINGHAM 6 
PHONE - EAST 3638/9 Established 1895 GRAMS HERMETIC, BIRMINGHAM 





MANUFACTURING CO (/938) LTD 
Combe Down, Somerset 
Phone: Combe Down 2355/8 Grams: ‘Circle’ Bath 


ee 


ET} REPLACEMENT 
= ‘F< BLOCKS FOR 





Fey 





- 









SPEED o> << . 
Belt Driven Keren ; 

pa A I RA ATO R . 
E.240 MARSTON EXCELSIOR LTD., 

Mark lllA (a subsidiary company of Imperial Chemical Industries Ltd.) 


% Very high efficiency 
*% Self-contained WOLVERHAMPTON AND LEEDS 


% 3cu. ft. per minute, weight 11 Ibs. approx 
%& Can be run up to 3,000 r.p.m. 
%& Low price. 


Feeny & Johnson Ltd. | 


134136 EALING ROAD, WEMBLEY. WEMbiey 4801-2 | 
DH Bases | 


MAR 302 
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Air Pressure 


Speetog pete 


ge MARK 
Toggle Action 
Combined AIR OPERATED 


(Patent Pending) 





MADE IN 
TWO MODELS 


Speed Fools L’2 


VEREKER HOUSE, GRESSE ST, LONDON Wt. Museum 1039/1099 





MITRE Precision Drop Forgings are preferred by leaders in 
the Automobile Industry. 


A. J. VAUGHAN & CO, (mitre works) LTD. 
Wolverhampton Road, WILLENHALL, Staffs. Phone: 486/7 





Automobile Engineer, October 1961 


Automobile Engineer, October 196] 


Classified Advertisements 


RATE 4d. 


PER WORD :- 


MINIMUM 4/- 


Each paragraph charged separately. Box numbers 5 words plus 1/- 


Advertisements for November 1961 should be sent to “Automobile Engineer,’ Dorset House, 
Stamford Street, London, S.E.1. to arrive not later than first post 25th October. 


EDUCATIONAL 
PADDINGTON TECHNICAL (COLLEGE 
SALTRAM CRESCENT, W.9 
Tel.: Ladbroke 7555-6-7-8 
DAY AND EVENING CLASSES, 1961-62. 


Engineering Department 

Mechanical Engineering National Certificate. 

Electrical Engineering National Certificate 

Electrical Installation 

Electrical Technicians 

Industrial Administration 

Principles of Engineering Production 
Engineering Trades Department 

Machine Shop Engineering 

Motor Vehicle Engineering 

Heating and Ventilation 

Gas Fitting 

Welding. 


Saence Department 
General Certificate of Education (Advanced 
Level) 
Medical and Science Laboratory Technology 
Cardiological and Surgical Technicians 
Chiropody 
Glasswork 

PROSPECTUS on application to the Principal 

[S677 


PATENTS 


T.HE Proprietors of British Patents No. 878075, 
“Improvements relating to Belt and Pulley 
Transmissions"; No. 879452, ‘“‘Automobile Trans- 
mission Systems’; No. 879453, ‘‘Anti-whirl 
Bearing for Pr lier Shaft’; No. 879454, “Auto- 
mobile Rear Wheel Suspension Systems”; No 
879455, “*Automobile Wheel 
Systems”; No. 879456, “A bil 
sion”, desire to enter into negotiations with a 
firm or firms for the sale of the patents or for 
the grant of licences. Further particulars: A. C. 
Sampietro, Cons. Eng., P.O. Box 386, Birming- 
ham, U.S.A {S679 


Suspension 
Tr 











(No responsibility accepted for errors) 


PATENTS 


THE Proprietor of British Patent No. 776726, 

entitled “Vehicle Spare Tire Mounting’, 
offers same for licence or otherwise to ensure 
practical working in Great Britain. Enquiries to 
Singer, Stern & Carlberg, 140 South Dearborn 
Street, Chicago 3, Illinois, U.S.A (5676 


SITUATIONS VACANT 
LE2Ps (COLLEGE OF (TECHNOLOGY 


CALVERLEY STREET, LEEDS, 1 
Principal: C. Chew, M.Sc.Tech., F.R.1.C 
ASSISTANT Lecturer Grade B in Automobile 
“ Engineering required as soon as possible to 
take the more advanced work in the subject 
Candidates should have appropriate technical 
qualifications and good industrial experience; 
teaching experience would be a further recom- 

mendation 
URNHAM Salary scale, likely to be increased, 
£700-£27-£1,150 a year with full allowances 
for training, industrial and teaching experience 
4, ULL particulars and form of application, to 
be returned as soon as possible, may be 
obtained by sending a stamped addressed foolscap 
envelope to the Principal of the College 
GEORGE TAYLOR, 
Chief Education Officer 
Education Department, 
Calverley Street, 
Leeds, 1 [S680 
ATENT Examiners and Patent Officers 
Pensionable posts for men or women for 
work on the examination of Patent applications. 
Age at least 20 and under 29 (36 for Cocantneess 
on 31.12.61, with extension for regular Forces 
service and Overseas Civil Service Qualifica- 
tions: normally a degree, or a Diploma in Tech- 
nology, with first or second class honours in 
physics, chemistry, engineering or mathematics, 
or equivalent attainment, or professional qualifica 
tion, e.g. A.M.I.C.E., A.M.I Mech E., A.M.LE.E., 
A.R.LC., A.Inst.P., Inner London salary £793 
to £1,719; provision for a pay above mini- 
mum. Promotion prospects rite Civil Service 
Commission, 17 North Audley Street, London, 
W.1, for application form, quoting $/128/61, and 
stating date of birth (5675 





SITUATIONS VACANT 


ADMIRALTY Automobile Engineers. Two 
44% pensionable posts in London for men at least 
25 and normally under 40 on 1.9.61 who have 
achieved Corporate Membership of the Institu- 
tion of Mechanical Engineers or have passed 
examinations necessary for attaining Cvorporate 
Mempership. Training and at least two years’ 
practical experience of automobile engineering 
work essential, and membership of the Auto- 
mobile Division of the I.Mech.E. an advantage 
Duties, which involve travelling, include respon- 
sibility for technical efficiency of M/T vehicles, 
adaptation of civilian vehicles to Admiralty 
requirements, preparation of specifications for 
specialized vehicles, provision of technical advice, 
and supervision of technical staff. Starting salary 
(Inner London) £991 (at 25) to £1,318 (at 34 
or over). Scale maximum £1,490 Promotion 
prospects Write Civil Service Commission, 
17 North Audley Street, London, W.1, for appli 
cation form, quoting $/5389/61 Closing date, 
Ist November 1961 (5674 


SITUATIONS WANTED 


Two Asian youths studying automobile 
engineering, seek employment as_ trainee 
mechanics. Please write to Mr. K. Patel, 
23 Howitt Road, Belsize Park, N.W.3 {5678 


TUITION 


A .M.LM.I., City & Guilds, A.M.I.Mech.E., 
4% etc., on “‘No-Pass-No-Fee" terms. Over 95 

successes. For details of Exams and Courses in 
all branches of Auto, Diesel, Aero, Mechanical 
Eng., etc., write for 148-page Handbook—Free 
B.L.E.T. (Dept. 643), 29 Wright’s Lane, London, 
Wes (5681 


WANTED 
SSUE No. 4, Vol. 50, April 1960, “‘Automobile 
Engineer’ Waerdie Garage, Ferry Road West 
Edinburgh, 5. {5673 














Shockproof Jewelled Movement 
THE IDEAL INSTRUMENT FOR THE ACCURATE 
MEASUREMENT OF INTERNALS PARTICULARLY GROOVES, 
eg. CIRCLIP GROOVES 


Model 51: -2°— -6” x 0005" 
Model 52: -4°— -8” x 0005” 
Model 71: -4°—1:2" x 001" 
Model 72: -8°—1-6" x 001” 


CHiswick 0245 





THE Jntertest DIAL CALIPER GAUGE 





Model 73: 1:2°—2-0" x 001” 
Model 74: 1:6°—2-4" x 
Model 75: 2:0°—2:8" x 
Mode! 76: 2:4°—3-2° x 
Full details of this and other types of internal and external dial caliper gauges 


rom: 
CAROBRONZE LTD ~- (AE3) SCHOOL RD ~ LONDON: W4 
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Gas Turbines and 


jet Propulsion 
G. Geoffrey Smith, M.B.E. 


This book has been generally recognised as the standard work 
in its field since it was first published in 1942, and this latest 
edition revised and enlarged by F. C. 
most comprehensive manner the entire subject of the gas 
turbine as applied in aviation today. The fundamentals 
and history of jet propulsion are explained, and all its main 
technical aspects dealt with. 


6th Edition. 


Sheffield covers in a 


35s. net. By Post 36s. 9d. 


Obtainable from booksellers. Published by 
ILIFFE Books Ltd Dorset House Stamford St London SE1 











SHEET METAL MACHINERY, MACHINE TOOLS, PRESSES, PLASTICS & WOODWORKING MACHINES 


New and used — man 


hire purchase or by the FJ E Machine Hire Plan. 
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FN Edwords Ltd 


EDWARDS HOUSE 
359-361 EUSTON RD., LONDON, N.W.1 
Phone: EUSton 5000. Telex 24264 


of each EX STOCK —for cash or monthly account, 


and Lansdowne House 
41 Water St., Birmingham 3 
CENtra! 7606-8 
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BOOKS 


BACS or Nomograms. By A. Gict. Trans 

lated from the French by H. D. Phippen and 
J. W. Head. Most engineers have made use of 
nomograms at some time in their careers, and 
are fully alive to the fact that they are a very 
convenient tool when the same formula has to 
be solved repeatedly for several sets of variables 
It is fair to say, however, that only a small! 
proportion of even those who habitually employ 
nomograms know how to construct them for 
their own use. Most of the comparatively smal! 
literature on the subject is written for mathe 
maticians and is extremely difficult for the 
practical engineer to comprehend This book is 
essentially practical, and not only demonstrates 
the many and varied applications of the abac or 
nomogram, but shows how even those without 
highly specialized mathematical knowledge may 
construct their own charts 35s. net from all 
booksellers. By post 36s. from Iliffe Books 
Ltd., Dorset House, Stamford Street, London, 
S.E.1. 
RESISTANCE Welding in Mass Production 

By A. J. Hipperson, B.Sc.(Eng.), A.M.Inst.W., 
and T. Watson, M.Inst.W. The ground covered 
by this book ranges from the first principles 
of each process to its scientific application in 
mass production Particular reference is made 
to design and production requirements. 21s. net 
from all booksellers By post 22s. ld. from 
lliffe Books Ltd., Dorset House, Stamford Street 
London, S.E.1 


| 
| 
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BOOKS 


AS Welding and Cutting: A Practical Guide 


G 


to the Best Techniques By C. G. Bainbridge 
M.I.Mech.E., M.Inst.W A comprehensive text 
book providing practical information on almost 
the whole range of available gas welding and 
cutting equipment, methods and processes In 
valuable to the practical welder as well as to 
those responsible for gas welding and cutting 


operations involved in the fabrication and repair 
of industrial equipment 15s. net from all book 
sellers By post 16s. from Iliffe Books Ltd., 
Dorset House, Stamford Street, London, $.E.1 


UTOMOBILE Efficiency Maintaining Per 
4% formance with Electrical Test Equipment. By 
o. ET 


E. T. Lawson Helme, A.M.A.E.T., A.M.1.M.I 
Intended for managers and operatives in the 
smaller service stations, this handbook describes 


the establishment of a modern engine tuning and 


maintenance department, supported by compre 
hensive electrical service The various tests for 
tracing causes of poor performance, fault-finding 
in all parts of vehicle electrical equipment, a 
recommended system of electrical workshop 
practice, organization of a battery-charging ser 
vice, and such matters as publicity methods 
charges, operating an economical schedule of 
work, etc., are all covered in detail. 10s. 6d. net 
from al] booksellers By post Ils 3d. from 


Iliffe Books Ltd., Dorset House, Stamford Street 


London, S.E.1 





in his field. 


Registrar, quoting Ref. 6/2/K. 


LOUGHBOROUGH COLLEGE OF TECHNOLOGY 
LOUGHBOROUGH, LEICESTERSHIRE 


DEPARTMENT OF AERONAUTICAL AND AUTOMOBILE ENGINEERING 


APPLICATIONS ARE 


Lectureship in Automobile Engineering. 
Applicants should have substantial experience, within the automotive industry, 
in the fields of design, development or research, and should be capable of 
teaching automotive engineering subjects at graduate level. 

The successful applicant will be encouraged to develop research interests with- 


Salary Scale—£ 1370 x £35 to £1510 £40 to £1550 per annum. Commencing 
salery is determined by experience and qualifications, and the post is pensionable 
Application forms and further information may be obtained from the Academic 


INVITED FOR A 














Course fee £1 2s. Od. 





LANCHESTER COLLEGE OF TECHNOLOGY, COVENTRY 
DEPARTMENT OF CHEMISTRY, METALLURGY AND TEXTILES 


Course on ‘Modern Trends in Powder Metallurgy’ 


A short course intended for Metallurgists, Engineers and Physicists will be 
held on Thursday and Friday, 19th and 20th October, 1961. 


Particulars and application forms from the Head of the Chemistry, Metallurgy 
and Textiles Department, Lanchester College, Priory Street, Coventry 














LANCHESTER COLLEGE OF TECHNOLOGY, COVENTRY 
DEPARTMENT OF APPLIED PHYSICS 


SHORT COURSE ON 


RECENT ADVANCES IN MATERIALS SCIENCE 


9th-10th November, 1961 


A short course for Physicists and Engineers will be held on Thursday and 
Friday, 9th and 10th November, 1961 and will include a review of materials 
problems in various branches of engineering, with particular reference to the 
automobile and aeronautical industries. 
Full particulars and forms of application from the Head of the Department of 
Applied Physics, Lanchester College of Technology, Priory Street, Coventry. 


Fee: £1 2s. Od. 














BOOKS 


R. Brooker 
A.M.LE.E 


By 


[ NDUSTRIAL Brazing H 
E. V B.Sc.(Eng 


and Beatson, 


The first full-length study of this subject. Covers 
in detail all modern brazing methods, including 
torch, furnace, high-frequency induction, resis 


tance, salt bath and dip, with chapters on the 
special techniques necessary for aluminium, stain 
cemented carbides 


less steel, beryllium copper, 

and vacuum tube construction. 35s. net from all 
booksellers By post 36s. 6d. from Iliffe Books 
Ltd., Dorset House, Stamford Street, London, 
S.E.1 

+ 

WQTEELS in Modern Industry: A Comprehen 
" sive Survey by 29 Specialist Contributors 
General Editor W. E. Benbow An invaluable 


guide for engineers, designers and draughtsmen; 
it specifies the steels best used in various engin 
cering applications (bearing in mind the present 
need for economy), describes their general and 
special properties and characteristics, and how 
they may be surface finished for anti-corrosive 
and other purposes 42s. net from all book 
sellers By post 43s. 9d. from Iliffe Books 
Lted., Dorset House, Stamford Street, London, 
S.E.1 





WE REPEAT! 





— with precision 
from the bar 


For machined repetition pro- 
ducts, from the bar, in any 
metal to your own specifica- 
tion, consult M.C.L., the spe- 
cialist machinists. 

1.F.V., D.AL., D.LArm., A.R.B. 
Fully approved. 





M.C.L. & REPETITION LTD. 
POOL LANE - LANGLEY - BIRMINGHAM 


Telephone: Broadwell 1115 (4 lines) and 1757 








FORK-LIFT 
TRUCKS 
FOR HIRE 


W. C. YOUNGMAN LIMITED, 
WANDSWORTH WORKS, 
WANDSWORTH ROAD, S.W.8. 
Telephone MACaulay 2233. 
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Castings produced by this Company 


same scrupulous care 


and fine finis 


made the Company's other product 


with high quality throughout the world 
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RAWLINGS MANUFACTURING CO LTD 
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CLAYTON 
-STILL 


HEAT TRANSFER TUBES 
FOR VEHICLE 
APPLICATIONS 


STANDARD RADIATOR TUB e 


F 
$ 
: 
4 
3 
; 
| 


@& Oil COOLER TuPE 
VITH THREE-TUBE INS 
poe WITH EE-TUBE INSERT 
WOUND INSERT 
The only tube of its kind in the world, this was 
first manufactured by Clayton Dewandre in 
1928 and constant development now makes 
anger element which is 
to comparable 
y of advantages in 
‘ icle : ations C efficiency, great 
| 


3 P= ss to damage by freezing and flying stones, 
Libal 


ify pe rvious- 
eplacement. 
Replacing radiator tube in Bristol Lodekka. (By 
courtesy of the Lincolnshire Road Car Co, Ltd) 
tubes for your radiators 
nore operators are 
1ving represe 


nd oil coc 


one or more 
aced and the 


ervice immediately. 


“STILL"—AND ALWAYS—THE BEST 


TITANIC WORKS 


CLAYTON DEWANDRE CO LTD *% EAS 


Telephone: Lincoln 25272 


Leading Manufacturers of Vacuum & Air Braking Systems - Automatic Chassis Lubricators - Power Assisted Steering Equipment + Heating & Demisting Systems * Radiator & Olli Cooler Tubes 
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AUTOMOBILE OCTOBER 1961 
ENGINEER 
if 
... but STEEDRQHEETS are~ 
CHE@PER / ray | 
/ 
“|... and I’ve been saying so for years and | / 
that’s a ' go : CASHMORES. j 


As Accredited Sheet Stockholders of the Steel 
Company of Wales Limited, they have all the 
production resources of this great mill 

behind them. 

Cashmores hold comprehensive stocks of cold 
reduced and hot rolled sheets and with their 
up-to-date shearing facilities and two modern 
cut-up lines for coils, I can get all the sizes 

I want—and quickly. I’ve no need to finance 
large stocks of my own or use up valuable 
production space to store it. With their 
speedy delivery fleet you can say 


Cashmore’s stocks are my stocks 





that’s why it’s cheaper all round! 






I suggest you write in for 





their stock list.” 





CASHMORES / 


\ 





JOH N CAS HMORE LiMi?tTteEoD 


Accredited Sheet Stockholders for the Steel Company of Wales Limited 


GREAT BRIDGE + TIPTON - STAFFS | NEWPORT - MONMOUTHSHIRE 
Telephone: TIPton 2181/7. Telephone: 66941/6. 


London Office: Artillery Mansions, 75 Victoria Street, London $S.W.1 Telephone: ABBey 4556/7/8 


$M/JC6493 














